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MAGNETRONS 


Output 

Frequency Minimum Peak Mates 

Tube Type Range (MC) Power (KW) with 
BL-235 51,000~54,000 10 UG385/U 
BL-236 54,000-57,000 10 UG385/U 
BL-237 57,000~-60,000 10 UG385/U 
BL-221 69,000-70,500 10 UG385/U 
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Life — over 700 hours reported 


Peak power available — more than 10 kw. 
(More power than you can get from any other 


device at this frequency) 


Duty cycle — up to 0.001. (For the BL-221, itis 


0.00055) 

Vibration — will survive 10 g’s 
Shock — 50 g’s at 4 millisec 
Lightweight — 7.25 Ibs 


Mounting — mates to modified standard flange 


Ruggedized — Ceramic and metal construction 
Fixed tuned 
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CINEMA 


INSTRUMENT SWITCHES 


* Long Life 

* Rugged Construction 

* Low Circuit Resistance 

* Meet Military Specifications 


Cinema Engineering offers a complete range of 
instrument switches to meet practically every 
application and all the requirements of critical 
circuitry and precision performance. 


Switches feature contacts of one homogenous 
material to provide minimum EMF and to insure 
positive metal-to-metal wiping contact and con- 
tinuous low electrical resistance for long-life 
operation. Advanced engineering and construc- 
tion techniques provide permanent precision 
alignment and elimination of field failures. 
Available in 1 to 8 deck styles for operation up 
to LOOKC and for all DC circuits. 2 to 16 decks 
are available on a single shaft through the use 
of a unique Cinema precision gear drive. 


Choice of Contact Arrangement—shorting (make- 
before-break) or non-shorting (break-before- 
make); Contact Material — solid nickel silver or 
Coin Silver for lower switch circuit resistance; 
Deck Material —fine linen base phenolic or 
glass epoxy for extremely high insulation re- 
sistance. 
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TMI-la analysis of 18 IRIG FM/FM channels 
with slight pre-emphasis. 


known for 
speed and 
accuracy 
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"A range of reliable equipments for 





© Subcarrier Spectrum tests 

© Telemetry Package Checkout 

e Subcarrier discr haglion and oscillator 
calibration 

® Data reduction frequen serene 

¢ Power Spectral Density 

NEW: Model TMC-411 "x SE I- 

Point Frequency Calibrator. Transistorized. 

Long term accuracy 0.01%. Provides I! 

equally spaced frequencies within all IRIG 

FM/FM channels, 18 simultaneous channel 

outputs. Source for data reduction multiple 

tm F references. Only 7" high. 

I-Ta, 350 cps to 85 kc: for rapid 
monitoring $ = or any oe - subcarrier 
spectrum, Pvecrd asis, analyzes 
subcarrier ~~ sal vco deviations, etc. 
Model TMC-1: } Sets up TMI-la for quick 
checks of each IRIG channel for deviation, 
spillover, etc. 2) furnishes channel end lim- 
its and center markers for precise deviation 
analysis 3) 3 point calibrator for all IRIG 
channels, sonny 0.02%. Model CHS-! 
performs Model TMC-! use #1 only. 

All these .. . plus fast, versatile Spectrum 

Analyzers (subsonic thru microwave), Power 

—— Density Analyzers . . Panadaptors 
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Write today for detailed bulletins. 
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With PCA Delay Lines, “stress relieved” is more than 

a description — it’s a process! All components 
comprising a delay line are cycled over temperature 
extremes which equal or exceed customer thermal 
specifications. This process of temperature cycling for 
stable core parameters, coupled with our system 

of inspection and measurement is your assurance 
that PCA Stress Relieved Delay Lines will maintain 
their initial electrical characteristics under the most 
severe environmental conditions. 





Y TIME STABILIZATION vs. TEMPERATURE 
y 
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% CHANGE IN TIME DELAY 


Leading Magufacturer of Pulse Transformers and Delay Lines 


ELECTRONICS. INC. 


16799 SCHOENBORN STREET, SEPULVEDA, CALIFORNIA, EMpire 2-076] 


CIRCLE 4 ON READER-SERVICE CARD 












editorial 

















e 
Technology and Foreign 
* 
Aid 

A senior U. S. Navy officer, recently returned 
from a tour of several countries which receive U.S. 
Foreign Aid and participate in our Cultural Ex. 
change programs, has remarked on the small extent 
to which U. S. technical abilities are being utilized 
in these programs. This officer, a leader in naval 
applications of electronics and nuclear engineering, 
was impressed with the failure of our foreign aid 
programs to apply this tremendous asset of West- 
ern cultures in this important “struggle for the 
minds of men.” He credited this weakness to the 
fact that most of the cultural exchange and eco- 
nomic aid programs are directed and staffed by 
persons having little technical background. These 
persons, being primarily academic or legal-political 
in their training, have themselves little apprecia- 
tion of possible application of modern technology 
to the problems which must be overcome in these 
countries if democracy is to win over the commv- 
nistic philosophies with which they compete. 

One instance of this failure to apply technical 
methods to overcome ancient economic and cultur- 
al problems is found in the present status of com- 
munications in India, Pakistan and many parts of 
Africa. The difficulty with which the elected lead- 
ers in those countries keep in contact with their 
people to provide them with news, information, 
and education—in short, those contacts necessary 
to fuse the people into a political entity and pro- 
vide essential leadership—is enormously increased 
by the extreme proverty, poor roads and the lack 
of newspapers, books, telephones or radio. 

The most obvious move to fill this void in com- 
munications is to supply radio receivers to large 
numbers of the populace and to establish broadcast 
transmitters as one-way channels from the govern- 
ment centers to the rural population. This solution, 
however, breaks down if presently available radio 
receivers are used. No ac power, no money to buy 
and maintain battery receivers, and high humidity 
conditions which make ordinary radio receivers 
short-lived—all defeat this obvious solution. A® 
experimental shipment of transistor radios to Pakis- 
tan under U. S. Foreign Aid has also been unsuc- 
cessful. Their initial expense, cost of replacement 
batteries and the certainty that they would quickly 
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be diverted into the “black market” has prevented 
their use. 

Radio receiving devices engineered for the pecu- 
liar needs of such a system are within the reach of 
U. S. technology. Individual one-frequency, pre- 
tuned diode detector sets, operating from the ener- 
gy of the transmitted signal and hermetically sealed 
against moisture, could be mass-produced for less 
than $5 distributed in large numbers. Such modern- 
ized “crystal sets” would require relatively large 
antennas, but could otherwise be made small and 
very rugged. Their one-purpose capability should 
eliminate their use as black market trade goods, 
and they would provide the lowest common de- 
nominator in a radio communications system to 
which more elaborate personal and community re- 
ceivers equipped with loudspeakers could be 
added. 

This example is drawn to show that although 
modern technology may have the capacity to assist 
in solving many problems in underdeveloped cul- 
tures, the direct export of goods developed for 
commercial markets in economically advanced 
areas, may not provide a needed solution. 

For some time, the Russians have shown an 
awareness of this truth. They have freely applied 
scientific technology to assist in spreading their 
ideas without requiring that each application be 
“commercially” practical. An excellent example is 
their application of the solid-state thermoelectric 
generator (first developed and patented by West- 
inghouse Electric Co. about 1917) as a kerosene- 
powered source of dc electricity for radio receivers 
and low-power radio transmitters. These gener- 
ators were popular in remote Siberian outposts 
and as a silent source of radio power for “Fifth 
Column” operators. Westinghouse, on the other 
hand, never found the device a commercial suc- 
cess, even in the 1920's when almost every Ameri- 
can farmer purchased a wind-driven generator to 
supply current for his radio receiver. 

To actively bring the full force of American tech- 
nology to bear in many areas of Africa, Asia and 
South America, technically oriented persons must 
understand and become concerned about the po- 
litical, cultural and economic problems of their 
people. Advice and help from American industry 
can be cooperatively employed in applying new 
technical methods to stubborn problems under 
unfamiliar and often discouraging conditions. 

In some cases the technical solution will involve 
export of know-how or the training of personnel 
in the cooperating countries. In other cases, re- 
search may be required to develop devices and 
systems for which a market does not exist in domes- 
tic America. In this respect many Foreign Aid re- 
quirements will be similar to those of military sys- 
tems and can be readily met by firms experienced 
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DU MONT 
HIGH FREQUENCY 
and TRAVELING 

WAVE CRT’s 


*Of acute mental vision or discernment, keen. 


Dy MONT offers the most complete—yet individually specialized— 


family of cathode-ray tubes available for work in thé high to ultrahigh (kilomegacycle) frequency range. 
Du Mont has contributed special developments on electrode adjustments, plate mounts, timing marker 
plates, integral mu-metal shields, r-f coaxial connectors, and many other designs specifically oriented to 
the high-frequency field Only Du Mont can provide such completeness in selection and design : 
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: : precision electronics is our business | 


ALLEN B. DU MONT LABORATORIES, CLIFTON, N. J., 


DIVISIONS OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
Du Mont International Division, 515 Madison Avenue, New York 22, New York 
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ELECTRONIC TUBE DIVISION 





FIG. |. PRESSURE TRANSDUCER 3S-G (For 
Solid State Strain Gage) includes piezoresistive 
semiconductor elements, signal ag circuit 


and calibrating resistor in 3" long, |'/g" diameter 


unit. 
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3S-G pa F OUTPUT 
TRANSDUCER [7 A(+) EXCITATION 
-— B(+) OUTPUT 
+— C(-) OUTPUT 








-— D(-) EXCITATION 
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FIG. 2. SIMPLIFIED SCHEMATIC shows six-lead 


output and input connections to 3S-G transducer. 


Semiconductor Element 
Is Major Transducer Advance 


PRESSURE TRANSDUCERS are vital com- 
ponents in many areas_of control and measure- 
ment in military systems, such as missiles, 
ground support equipment, aircraft systems, tele- 
metry systems and in industrial process control sys- 
tems. They sense the pressure of fluid media ( gas- 
eous or liquid) and convert that pressure to an 
electrical or mechanical output signal. Because ac- 
curate pressure-to-voltage conversions are a funda- 
mental system function, any marked improvement 
in this technology is of great interest to system 
designers. 

A new pressure transducer, designated the 3S-G, 
which uses semiconductor materials having piezo- 
resistive characteristics instead of conventional 
metallic strain-gage materials, has been announced 
by the Fairchild Controls Corporation, Hicksville, 
N. Y., a division of the Fairchild Camera & Instru- 
ment Corporation. With pardonable pride, they 
state that the successful use of semiconductor ma- 
terials in this application has advanced the state 
of the art ten-fold over previously available trans- 
ducers. Characteristics of the 3S-G are compared 
with conventional strain-gage and pot-type trans- 
ducers in Table I. 





Former Transducer Limitations 


Highly accurate transducers made on the stressed 
wire principle have been available for many years 
as standard strain gage transducers. Strain gage 
transducers (both bonded and unbonded types) are 
more accurate than potentiometer type devices and 
provide infinite resolution, high-frequency response 
characteristics and long life. However, their output 
is of such low level—in the order of 20 to 40 milli- 
volts—that it must be amplified to be usable. 


Since most amplifiers cannot withstand trans- 
ducer environments, they are often located far 
from the strain gage transducer, which results in a 
complete system which is vulnerable to noise pick- 
up, signal distortion and troublesome maintenance 
problems. Also amplifiers are usually bulky, heavy 
and high-priced. 

Pot-type transducers, on the other hand, are Bour- 
don-tube or diaphragm sensing elements with po- 
tentiometric outputs. Although these devices pro- 
vide a high-level signal requiring no amplification, 
they are relatively inaccurate, suffer serious friction 
and resolution problems, have frequency response 
and short life limitations and offer no means for a 
calibration check of associated recordipg or measur- 
ing devices. 


The Solid-State Sensor Element 


The 3S-G transducer consists essentially of three 
modules, all contained in the 1-%” diameter, 3” 
long case (Fig. 1), which performs the functions of 
energy conversion, signal conditioning and calibra- 
tion. 


Energy conversion is accomplished by a sensitive 
element comprised of several microminiature pie- 
zoresistive semiconductor elements coupled to a 
resilient steel, low-mass diaphragm. These elements 
form the resistive arms of a four-arm Wheatstone 
bridge. 

Applied pressures deflect the diaphragm, creating 
an unbalance in the bridge and producing a dc 
signal proportional to the deflection. Pressure scale 
ranges from 0-100 psig to 0-10,000 psig full scale 
are now available with ranges below 0-100 psig to 
be made available shortly. 









TABLE 1—TYPICAL PERFORMANCE 
CHARACTERISTICS OF MAJOR 
PRESSURE TRANSDUCER TYPES 


Conventional Conventional Fairchild 
Strain Pot-Type 38-G 

Guage-Type 
Pressure Range, 0-100 to 0-100 to 0-100 to 
psig 0-10,000 0-10,000 0-10,000 
Linearity + 0.5% + 0.5% + 0.1% 
Hysteresis 0.5% 0.5-0.75% 0.1% 
Excitation, 10-20 Depends on pot 10-25 
volts d-c resistance and 

power ratings. 

Input Im- 350-700 100-50,000 700 
pedance, ohms 
Output Im- 350 Depends on pot 
pedance, ohms resistance less than 4500 
Transfer 0.2-0.4 100 25 
Function’ 
Output Signal, 0.020-.040 100%, of 5.00 
volts de excitation (at 20 volts de 
full scale. excitation). 
Resolution Infinite .05-.15%, Infinite 
Friction 0 0.5% 0 
Vibration 0.01% perG 0.04% perG 0.01% perG 
Response 
Thermal Sensi- 1% 1% 0.5% 
tivity Shift 
Thermal Zero 1% 0.5% 0.5% 
Shift® 
Note: 


1. Transfer Function is % of excitation into an infinite load. 

2. Thermal Sensitivity Shift, change of full-range sensitivity 
over a 100°F temperature excursion within rated tempera- 
ture range. 

3. Thermal Zero Shift, change of zero over a 100°F tempera- 
ture excursion within rated temperature range. 


Input excitation to the transducer (Fig. 2) is 
from 10-25 v de nominal but as much as 30 volts 
can be applied without damage. Input impedance 
is approx 700 ohms, with output impedance less 
than 4500 ohms. Pressures over 200% of rated values 
cause no damage to the transducer. 

The Piezo-resistive principle should not be con- 
fused with transducers of the piezoelectric crystal 
type that are responsive only to dynamic input pres- 
sures and are totally insensitive to static pressures. 
This class of transducer is relatively inaccurate. 

Signal Conditioning is accomplished by the tran- 
sistorized amplifier which receives the differential 
signal generated in the sensing element and pro- 
duces the output signal. With the excitation at 20 v 
de, full-range change in pressure results in a 5-v de 
output signal. 

The Calibrator is an internally-contained shunt 
resistor which is keyed across one leg of the Wheat- 
stone Bridge by shorting pins E and F (Fig. 2), to 
produce an output signal equivalent to one-half 
full scale rating. This enables the user to determine 
at will the integrity and scale factor of associated 
measuring and recording equipment. 


Design Problems Mastered 
In designing and building the 3S-G precision 
pressure transducer, Fairchild Research and De- 
velopment engineers have solved four fundamental 
problems that have previously precluded the use 
of semiconductor materials as transducer sensing 
elements. 
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1. The problem of obtaining necessary high re- 
sistances in usable, rugged microminiature semi- 
conductor elements. 

2. The problem of economically matching semi- 
conductor sensing elements in large production 
quantities. 

3. The problem of semiconductor dependence. 

1. The problem of building solid-state circuitry 
capable of withstanding military transducer-type 
environments. 


Solid-State Transducer Characteristics 
The solid-state strain gage transducer is respon- 
sive to both static and high-frequency dynamic 
pressures. It is also fully compatible with existing 
military ground, telemetry and industrial systems 
and is interchangeable with devices now in use. Be- 
cause it does not need an amplifier—required to 
boost the output of a conventional strain gage 
transducer from 20-40 mv to 5 vdc—and because 
of its markedly superior linearity and environmental 
characteristics—the 3S-G is conservatively regard- 
ed as representing a ten-fold increase in the trans- 
ducer art. 








FIG. 3. SUPER-RUGGED MILITARY version of 
3S-G transducer withstands most severe environ- 
ments, has slightly greater diameter than standard 
type (I!/,''), and is equipped with special pressure 
port and connector fittings. 


The new transducer is extremely accurate, having 
better than +0.1% linearity and 0.1% hysteresis over 
a temperature range of —65° to 250°F, with infinite 
resolution. Both zero and full-range sensitivity 
change less than +0.5% over any 100° F temperature 
excursion within the rated temperature range. 

Its rugged construction meets MIL-E-5272B en- 
vironments, withstanding 50 G vibration to 2000 cps 
without damage. Through careful material selection, 
the 3S-G can measure all gaseous and liquid media, 
including LOX, strong alkalies, corrosive acids such 
as red fuming acids, and nitrozene. It is com- 
petitively priced at slightly more than pot-type 
transducers now used in transducer-amplifier sys- 
tems, 

Where the most severe environments are en- 
countered, such as at rocket test stands, the 3S-G 
transducer is also available in a super-rugged design 
\Fig. 3). In the ruggedized version, the diameter 
is slightly greater (1-4”) than in the standard de- 





ign, it incorporates a female pressure port per AND 
10050-4, and is equipped with a CF3102E-14S-6P 
connector with mating cord connector supplied. 
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Micro-miniature 


CERAMIC 


CAPACITORS 
Meets MIL-C-11015/18 and 19 (USAF) 


» 8 














UNCASED CASED 


47-—10,000 mmf 
-55°C to 150°C 
200 vdc rating 


Small case size: 

2x .2x.1 through 1000 mmf 

-3 X .3x.1 through 10,000 mmf 
® Also available uncased 
for complete assembly 
encapsulation. 
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nee deen Rugged pre-molded flame- 


resistant outer case assures 
standard wall thickness, guar- 
anteeing environmental im- 
munity and absolute product 
uniformity. Square modular 
shape affords highest capac- 
ity per usable volume. 


6640 can Epoxy potting solidly an- 


chors, hermetically seals ca- 
pacitor within case; increases 
mechanical strength and elim- 
inates humidity leaks around 
leads. 


05 hee Resilient, moisture-proof 


plastic sheathing protects unit 
during assembly and absorbs 
thermal shock at extremes of 
temperature cycling. 


ole edad Uniformly exact dielectric 


margins around electrodes 
eliminate short circuiting and 
breakdown across edges un- 
der surge voltages through 
400% of rating. Single stand- 
ard 0.2” lead dimension for 
all values simplifies circuit 


Jinan 


INCORPORATED 
Box 544, Bridgeport 1, Conn. 































































FIG. 1. VEHICLE Checkout Equipment 


FIG. 2. ACCESSORY Drawer with typical instruments. 


FIG. 3. EQUIPMENT Racks tilt 


for easy maintenance accessibility. 


INTEGRATED CHECKOUT EQUIPMENT FOR EVALUATING 


LARRY G. LARSON, WRAY D. DICKENS, Western Development Laboratories, Philco Corp., Palo Alto, Calif. 





AS SATELLITE vehicles become 
more complex and their associated 
checkout systems more costly, versa- 

exa 
tility and automation of the checkout is 
system become as important as accuracy. These eas 
three important features are combined in the 


tem 
tor) 


checkout system (Fig. 1) described below, which ey 
was designed to determine the performance charac- 
teristics of satellite electronics systems in: (1) The 
initial demonstration of system performance capa- 
bility; (2) the subsequent ‘detection of sub-standard Th 


performance and (3) quick Go/No-Go indications 
for pre-operational checks. A fourth capability is 
that of checking associated ground support elec- ] 
tronics systems. 


anc 
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Design Features 


Racks were designed to house the electronic 
equipment in a configuration that is mobile, re- 4 
liable, versatile, and easily maintained. Thirty- 
seven items of test equipment are housed in 70- 
inch racks with 19-inch panels or are stored in ac- é 
cessory drawers (Fig. 2) which form part of the f 
set. The racks are mounted two each on double 
dollies for mobility. Each piece of equipment is . 
mounted on chassis track slides which tilt when 
pulled out (Fig. 3). This accessability of equip- 
ment increases the reliability by reducing the time 





~ 


required for maintenance. Individual electrical 
fuses, power distribution, and air conditioning is | 
provided for each rack. The AC control panel in- 
cludes a running time meter and an AC voltmeter. 

The shelf assembly which spans the front of the 
two center cabinets (Fig. 1) is provided with elec- 
trical connectors which connect the satellite equip- 
ment to an indicator panel where the major pa- 
rameters (signal strength, temperature, power, | 
modulation level, etc.) are indicated. 

The equipment under test is enclosed by glass | 
and an air conditioning unit in the test rack main- 
tains a suitable environment. Power and test points | 
are connected to the equipment by internal umbili- | 
cal cords. | 

Versatility results from mounting the test equip- 
ment in racks and providing a front panel for ex- | 
ternal testing. Any item of equipment can be re- | 
placed and a new unit easily installed when | 
modification becomes necessary. 

Functionally speaking, the test set provides for 
signal generating, measuring, and transmitting 
equipment capable of determining all of the per- | Sept 
formance characteristics of satellite electronic sys- 
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tems. Some of the instruments are standard labora- 
tory equipment; many are specially built to meet 
exacting specifications. Typical of the special equip- 
ment are the phase meter, wide band and narrow- 
band FM signal generators, a highly linear micro- 
wave AM-FM receiver, and a noise and distortion 
meter. 


Tests 
The tests which incorporate standard techniques 
and equipment are: 
1, Frequency response and bandwidth (video, 
audio, IF and RF stages) 
2. Noise figure (RF and IF frequencies ) 


3. VSWR and insertion loss of filters (where 
multiplexing of equipment occurs ) 


4. RF frequency measurement (for accuracies: of 
at least one part in 10°, a transfer oscillator- 
electronic counter is used) 

5. Image rejection and/or spurious radiation 

6. RF power (where transmitting equipment is 
under examination ) 

7. Receiver AFC pull-in range (in frequency and 
time). 

Special tests requiring special equipment and tech- 


niques which are described below in greater detail 
are: 
1. Noise and distortion. 
2. Wide band deviation, linearity and distortion. 
3. Absolute phase delay. 
4. Pre-operational. 


Noise and Distortion Test 


For a system requiring the measurement of har- 
monic distortion of fundamental frequencies from 
1 ke to 250 kc, conventional wave analysis tech- 
niques are sufficiently accurate, but too time con- 
suming. A noise and distortion meter was developed 
which consisted of filters, a high frequency volt- 
meter, and associated switching apparatus (Fig. 4). 

The fundamental of a test signal is separated 
from its harmonics by low pass filters. The funda- 
mental is used as a signal to the system under test. 
The resulting signal is the fundamental-plus the 
harmonics generated by the system under test. The 
fundamental is again separated from its harmonics 
by a filter network. The fundamental and the har- 
monics are introduced separately into a metering 
network which gives a ratio of the RMS value of the 
harmonics to the fundamental. This is an approxi- 
mation of the harmonic distortion when the summa- 
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A.- FUNDAMENTAL WIDE BAND 
B.- DISTORTION OSCILLATOR 
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4 6 BANDPASS FILTERS ~’ 
: © 40 1 
ne ° 
| ° Oo ' 
ve C75 Some 7 
IAS | ' i i 
TEST UNIT i i . 
~~ 1 1 hy t 1 
1 & 3 = \ 
FIG. 4. NOISE and Dis- i i ' , 
tortion Test. A+B 1 t------ 1 
aA ' (TYPICAL CHANNEL) 
I 6 HIGH PASS FILTERS ' 
i | J 6 DB PAD DISTORTION ' 
4 > _—_-— es aw ee ee ae 
LINEAR AM/FM ORE Peery iene 
Ate ° 
RECEIVER i is it 8 NETWORK \ 
v "7 I 
\ l 
i 1 
‘ i 
i | 


t_ NOISE & DISTORTION METER 


September-October, 1960 


(TYPICAL CHANNEL) 


. 


AUXILIARY OUTLET FOR | 
OSCILLOSCOPES, METERS 











~ i ‘ 
io Gt ee beat 


DORSETT PDM KEYER 
permits sampling in center of pulse 

Now, you can eliminate many of the problems generally associated with 
commutator contact bounce. The new Dorsett Model PWM-8 PAM te PDM 
Telemetry converter permits sampling in the center of the pulse. Dorsett’s 
new circuit reduces dwell time to 20% of the PAM pulse duration. Only 
2 9/16” long x 1 5/16” wide x 1 3/8” high (excluding connector), weighs 
less than three ounces. Uses + 20 volts at 5 ma. power, or — 20 volts at 
30 ma. Range, 85 to 200 microseconds at zero volts input and 550 to 750 
microseconds at five volts input, Dyfamic range greater than 600 micro- 


seconds. Input impedance: 3 Pulse width changes only 1% when 
in series with 30K. Send for complete details today. 


— 





CAREER OPPORTUNITIES for Design and Project Eng- 
ineers with one of America's fastest growing elec- 
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BY STANLEY M. INGERSOLL, Capabilities Engineer 


Report No. 11 
ALC 603 Angle of Attack Computation and 
Display System 


This system embodies engineering experience in angle of attack 
computational equipment that dates back to 1949. SM/I’s Relative 
Wind Transducers became the first in the industry to satisfy mili- 
tary specifications. Elements of the system are pictured below; a 
vertical scale or clock-type indicator may be used for visual dis- 
play. The design of the computer permits numerous variations with 
minimum modification. In all versions, this sub-system utilizes our 
Force Balance Mach Number Sensor, noted for its sensitivity and 
accuracy. As many as four data output servos each employing an 
SM/I transistorized amplifier can be provided in the unit without 
altering its exterior configuration. The gear train will operate vari- 
ous combinations of pots, synchros and other output devices. Nor- 
mally, two SM/ relative wind transducers are used. One measures 
indicated angle of attack; the other measures angle of side-slip. 
After Mach number and side-slip corrections are made in the com- 
pensator assembly, the output function is the True Angle of Attack. 


General Specifications 


Operating range: 
Angie of Attack 
Angle of Yaw 50 
Airspeed 200 knots to 600 knots 
Altitude —1000 ft. to 60,000 ft: 


Accuracy: +%4° 


Electrical Power Requirements: 115V, 400 cycle @ 2.5 amps 
(including vane heaters) 


Computer Size: 836” x52”; weight, 7 Ibs. (including shock mount) 


tion of the harmonics is small compared to the 
fundamental. Six discreet fundamentals were re- 
quired so fixed filters were used. The meter is cali- 
brated in RMS and db. Since the average-reading 
meter will not give RMS readings if the harmonic 
content is high (even though it is calibrated in 
RMS), a true RMS meter should be employed if 
high accuracies are required. 


Absolute Phase Delay Test 


One of the requirements of the absolute phase 
delay test is to measure the absolute phase delay 
of a system over a large temperature range. Since 
no equipment could be found with the accuracies 
required, a special test using a special phase meter 
was prepared. The test configuration and a diagram 
of one channel of the phase meter are shown in 


Fig. 5. 


r | 
! \ 
> ' 1 
FIL 
eles RCVR f..-2 XMTR }—4 
Le 
L 







































































i | 

] daw —->---------4 0 
fi a rp: aie’ “iby, f 
/ 25KC~—-' / ‘ 


Le \ 
| REF PHM, INTERNAL (ONE CHAN) 








\. SIG 
SQU 
MIXER }—_ING 





























25.25 K 


























































































































O 














i 
i 








] 
| 
| 
| 
| 
t 
| 
| 


iam 
RELATIVE WIND 
TRANSMITTERS | 











EQUATION MECHANIZED @ y= %, [non]-4, [121m] 











For more information and complete operating specifications, write or 
wire SM/I today. Address your inquiry to Stanley M. Ingersoll, 
Capabilities Engineer. 


>. 


SERVOMECHANISMS/INC. 


Los Angeles Division 
12500 Aviation Boulevard 
Hawthorne, California 
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FIG. 5. ABSOLUTE PHASE DELAY Test block diagram 


shows one channel of the phase meter. 


Highly stable, temperature controlled, crystal 
oscillators provide signals which frequency modu- 
late a signal generator. The resulting signal is the 
input to the phase meter of the system under test. 
This signal is compared with the output of the 
signal generator which is free from the phase delay 
characteristics of the system under test. 

The phase meter has the capability of receiving 
two signals, the reference signal and the delayed 
signal. For the purposes of this presentation, the 
25 ke channel will be discussed. 

The reference signal and the delayed signal are 
mixed with a stable 25.25 ke signal producing as 
one product a 250 cycle signal in each branch. 
After a series of squaring stages the signals are ap- 
plied to the start and stop gates of an electronic 
counter. With the electronic counter counting at 
10 pulses per psec and one full cycle at 250 cps 
representing a time of 4000 psec, a resolution of 
0.1 degree per count is readily obtainable. Ambigui- 
ties in the result (for times greater than one period ) 


% Reliability Effort. 


moore” 4 
th 
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MEASURING... 


* Actual life span of 
your equipment? 


* Consumption of rated 
life of critical equip- 
ment or components? 


* Mean-time-to failure? 


You can reduce the odds against failure 
by constant monitoring and timely replace- 
ment of equipment approaching the end of 
assured performance ... by thoughtful 
application of the .. . 


WALTHAM 


SUB-MINIATURE 
ELAPSED TIME INDICATOR 


MODEL 
WT-1 
Actual 
Size 





146" O.D.x 1'SAs” 3 OZ. 








10,000 Hour Total Readout 
(Easily Read to Closest Hour) 
400 CPS 








Whether it’s for reliability and life testing, 
design or system analysis, utilization studies 
. - + Of to continuously monitor and log 
critical equipment or components . . . when 
you incorporate the Waltham WT-1 in your 
plans, you add that “measure of reliability” 
so important for military acceptance. 


The WT-1 meets MIL-E-5272A 
and is available “FROM STOCK” 
Write Now for Bulletin 5001! 


WALTHAM 
VSS" 


PRECISION INSTRUMENT 
COMPANY 
Waltham 54, Massachusetts 
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REDESIGNED AND 
EXPANDED LINE 
OF MINIATURE 
OSCILLATOR 
CAVITIES 








of 
i from 800-7000me by 

e 
ip- BURAK ELECTRONICS COMPANY 
tS? Brim its twelve years of research, development 

and experience with microwave oscillator cavities, 

ire? HTRAK now announces two new standard cavities: 
ailure (1) TRAK Type 9127-C for C-Band Pulse Service, 
Dlace- 5400-5900 me, pictured above. 
Aa (2) TRAK Type 9127-S for S-Band Plate or Grid 
' Pulse Service and as a CW oscillator, operating 
7 in any 300mc part of 2700-3600mc. 


Other cavities engineered to customer specifica- 
E tions, 800-7000me. 


















































TOR TRAK cavity Type 9127-C is shown above 
and its specifications are: 

Frequency Tunable from 5400—5900mc. Tuning 
done by adjusting a screw located on 
one end of the cavity. 

Tube Type G. E. 7486. 

Power Out Greater than 50W peak minimum over 
the band. (0.002 duty cycle, 1 micro- 
second pulse, 1000 volt pulse at approx. 
0.7 amps. Higher powers obtained by 
using higher pulse voltages.) 

Depending upon the individual tube, 
output powers exceeding 100W peak 
have been obtained. 

Output Pulse 

Rise Time Less than 25 millimicroseconds. 

_______, Bi Leading Edge 
0Z Jitter Approx. 5 millimicroseconds. 
wee | Bi lemperature 
ut Stability +0.05% from 0°C. to +71°C. 

Shock 100G for 7 milliseconds in each of 3 
ur) major axes results in less than max. 

+0.25mc. FM. 

—— BE Vibration 15G from 50 to 2000cps. in each of 3 
esti major axes results in max. +1mc FM. 
esting, Cavity survived 56G at 2000 cycles with 
studies less than +4 mc FM. 
ind log Size 1” diameter x 244” long, excluding out- 
. when put connector and mounting brackets. 
in jour Weight 4 ounces. 
bi ity Output Impedance 50 ohms. 
= Output Connector Type TNC. 
-5§272A Mounting | Engineered to customer specifications. 
rOCK” §— 
001! 


We invite you to write for TRAK 
Cavity Technical Bulletins. 





a\ TRAK 


MICROWAVE COMPONENTS DEPT. 





ENT TRAK ELECTRONICS CO. 

ELECTRONICS) Division of CGS Laboratories, Inc. 
etts 86 Danbury Road, Wilton, Conn. Tel: POrter 2-5523 
| CARD 
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this provides a coarse and fine reading. 


Pre-Operational Test 


can be resolved by measuring at 2.5 kc. In effect, 


The capability of performing a pre-operational 
test was required of the checkout equipment. The 
purpose of this test is to check the system under 
test completely by introducing known signals and 
monitoring them at different points in the system. 

Two UHF generators originate signals represent- 
ing signals in the system under evaluation. Both 


generators operate in the 2 kmc region: one 


capable 


of deviations of 1.5 me and frequencies to 500 ke; 
the other modulated by signals to 10 mc, producing 


frequency modulation of 20 mc. 
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ANTENNA 
. BORESIGHT PLUS 
TOWER PREAMP 
RF OUTPUT TO SIGNAL FROM 
BORESIGHT TOWER ANTENNA & 
VIA BURIED CABLE PREAMP 
ALTERNATE 
CONNECTION __ ALTERNATE CONNECTION — _ 
1 
! 
FM SIGNAL | | | WIDEBAND 
GENERATOR| | | Cr) RECEIVER 
! 1 
| | 
an ® | 
Pr - | SIGNAL OUT 
FUNCTION 
DUAL CHANNEL 
GENERATOR OSCILLOSCOPE 











FIG. 6. PRE-OPERATIONAL TEST provides rapid Go/ 
No-Go monitoring of a standard test signal at different 


points of the system. 


For the ‘test, the two signal generators are modu- 
lated with representative signals (Fig. 6). The 
signal is transmitted over a low loss coaxial line to 


a boresight tower. At the master receiving antenna, 


the signals are received, separated, and returned to 
the receiving equipment for analysis. The perform- 
ance of the entire system under test can be evalu- 
ated by monitoring the signal at different points in 


the system. 


Conclusion 


The checkout system described in this paper was 
designed for versatility and accuracy. The reduction 
of accumulating errors was an objective in planning 
each test. The checkout system is readily adapted 
to test other systems with a minimum amount of 


modification. 


While the system was primarily designed for 
versatility rather than automatic techniques, the 
benefits of Go/No-Go indications are realized in 
the pre-operational test and the plug-in features of 
the shelf assembly. Thus, the test set combines the 
features of a rack-mounted laboratory and auto- 


matic checkout. 
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BY STANLEY M. INGERSOLL, Capabilities Engineer 





Report No. 12 
TV 2020 Ejectable Vane Angle of Attack Transducer 


Precision built for stringent missile applications, the self-powered 
TV 2020 provides an AC output proportional to the direction of 
air flow surrounding a vehicle. The ejectable vane, an —- 
feature, is affixed to the shaft by calibrated shear pins. It may 
be ejected by a minimal explosive charge contained within the 
vane and initiated by an electrical impulse. A heater within the 
metal of the vane itself makes it invulnerable to icing. The vane 
arm, shaft and counterweight structure of the TV 2020 are stain- 
less steel and its stable case and structure are cast aluminum. 
Silicone oil of relatively low viscosity is used as the damping 
medium. The vane arm is interchangeable and will work with 
any transducer of the TV 2020 type. 


Typical Performance Specifications 


pd Ae ce ee +15° 
oR Peer ree re 115 volts at 400 cps 
Electrical Output ............... 0.3 volts rms 400 
cps per degree 
Total static error (max.) ......... Between +-7.5° and 
—7.5° +0.15° 
between +-7.5° and 
+15° +0.45° 
between —7.5° and 
—15° +0.45° 
Operating Mach Number Range ... 0.2 to 7.0 
Operating Temperature Range ..... —54° to +125°C. 
Heater: 
Power Requirements .. 250 watts 
Operating Voltage ..............28 volts DC 
Size: 
44,” diameter of mounting 
flange 4” deep 
Fees WH 0b vip'k'n Weev ed dédocs 3 Ibs., 5 oz, 






































INEAR TRANSFORMER 
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SCHEMATIC DIAGRAM TRANSDUCER 











For more information and complete operating specifications, write 
or wire SM/I today. Address your inquiry to Stanley M. Ingersoll, 
Capabilities Engineer. 


SM/1 


SERVOMECHANISMS/INC. 


Los Angeles Division 
12500 Aviation Boulevard 
Hawthorne, California 
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“as ee RELIABILITY CONTRIBUTION ! 

FIG. 1. ENVIRONMENTAL TESTING at progres- 


sive levels is suggested in this graphic presentation 
of the test results. Horizontal seals of reliability is 
from zero to one. After passing through successive 
cycles of humidity, high temperature, high voltage 
and vibration—each cycle providing greater punish- 
ment—the reliability of a single se et of each 
type differs markedly from that of another type. 
Reliability computed on a basis of 100 capacitors 
is still more striking. 


FIG. 2. CAPACITOR TEST boards mount five 
capacitors of each type. Types are rotated to dif- 
ferent positions on each board to prevent bias. 
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CAPACITOR RELIABILITY! 


Dr. Neal A. Cook, Project Engineer, Flight Test, Air Arm Div., Westinghouse Electric Corp. 


TESTING under controlled environ- 
mental conditions is a major factor in 
the development of reliable elec- 


tronic equipment. At the Air Arm Di- 
vision, Westinghouse Electric, Baltimore, Md., this 
testing is accomplished at three levels of assembly, 
namely; component, subassembly and system. 

A careful objective study of the problem of at- 
taining reliability reveals that it cannot be done 
by discovering a “revolutionary” concept of equip- 
ment design nor by instituting an “across the board” 
test program. It can, however, be attained by fos- 
tering a high degree of cooperation between all 
persons who contribute to the final product. A sig- 
nificant example of the cooperative effort required 
and one test program in which it operated is shown 
in a component reliability test which evolved as 
part of the follow-up of design reviews. 


The design review program had determined that 
several components in particularly sensitive spots 
in the system should be investigated. Included 
were capacitors which had a previous history of 
low reliability. The investigation was planned to 
determine suitable types for use in a radar system, 
using relative evaluation of capacitor types with 
respect to environmental conditions. The reliability 
of each type of capacitor was to be estimated for 
the test conditions rather than for the “use” environ- 
ment because the complex nature of the “use” en- 
vironment made its specification almost impossible. 

Because a test program of this nature involved 
component engineers, environmental engineers and 
technicians, statisticians, computor technicians, elec- 
trical evaluation engineers and technicians, and 
design engineers,—many more persons and groups 
than would be involved in a routine component 
test—it was considered that high reliability could 
be assured only through establishing lines of com- 
munication and cooperation outside the normal 
organization channels. Because a test of this nature 
requires many more people to accomplish all 
phases of the test, thus introducing more opportun- 
ities for errors, this tendency was counteracted by 


0.905 to <10~° 





a series of short formal and informal meetings with 
the technicians in order to impress them with the 
need for accuracy and speed. The subject of each 
of these meetings was the purpose and intent of 
the tests and suggestions were requested from the 
technicians regarding the best way to implement 
the test. 

Six types of capacitors, designated A, B, C, D, E, 
& F, were subjected to environmental tests designed 
to accelerate the life, to produce failures and spe- 
cifically to reveal any variations existing between 
types. Care was taken to ensure that all failures 
would be of types normally encountered in capaci- 
tor use and that no new failure modes would be 
introduced. 

A progressive environmental stress-level plan 
was adopted (Fig. 1), employing humidity, tem- 
perature, vibration and accelerated life as the tests 
to be performed. The effect of high temperature 
is to accelerate the normal deterioration of a ca- 
pacitor. A humidity test is also a temperature test 
which, in addition, brings out such faults as poor 
seals, unsatisfactory plating and pocr potting. For 
the purpose of these tests, vibration tests were con- 
sidered to cause only mechanical failures; however, 
it is possible that modulation, noise, and other un- 
desirable effects could be created by vibration in 
sensitive circuits. The testing at each stress level 
was considered to have reduced the life of the ca- 
pacitor both mechanically and electrically, although 
data were not available to determine the effective 
life reduction at each level. 

Thirty capacitors of each of the six types were 
drawn from existing stock for evaluation. Five ca- 
pacitors of each type were mounted on a flat mi- 
carta (1” thick) board with the location of each 
type varied on different boards to prevent bias be- 
cause of location (Fig. 2). Capacitor clips or other 
normal methods of mounting were employed, with 
the boards acting as vibration fixtures and for sup- 
port for the capacitors during temperature and 
humidity tests. The capacitor leads were soldered 
to melamine standoffs which in turn were mounted 
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on teflon strips to reduce the possibility of erratic 
insulation resistance readings. The capacitor leads 
were bent and soldered in accordance with proper 
installation procedures. 

The progressive level tests consisted of four 
levels of environmental stress with each level com- 
posed of tests in the following order: Humidity, 
temperature with overvoltage, and vibration. Con- 
ditions at each level of the test are shown below. 


TABLE 1. PROGRESSIVE TEST 
ENVIRONMENTS. 
High High Vibration 


Temperature Temperature 35 minutes at 
at 95% +5%, at 140% 
Humidity overvoltage 
128°F 142°F 23 S 
160°F 185°F 30 GS 
185°F 222°F 39 G 
195°F 262°F 456 


For the humidity tests the boards were all placed 
in a humidity chamber at the same time and kept 
at the condition specified for eight hours. The 
boards were then removed from the chamber and 
allowed to dry out for eight hours. Electrical meas- 
urements were taken at the end of the drying-out 
period. 

Temperature tests were performed by placing 
the boards in an environmental chamber in which 
the temperature was first reduced to —85°F and 
held for one-half hour. The temperature was then 
raised to the value shown in column 3, Table 1, 
where 140% of rated voltage was applied for fifteen 
hours, measured from time to time the temperature 
was stabilized. The voltage was then turned off 
and electric measurements made with the capaci- 
tors still at the specified high temperature. The 
chamber temperature was then stabilized at room 
temperature and the electrical parameters remeas- 
ured, 

Vibration tests were performed by subjecting 
each capacitor board to a 35 minute cycle over the 
frequency range from 10 to 2000 cps. A monitor- 
ing system was used to determine whether any in- 
termittent failures occurred during this time, and 
electrical parameters were remeasured at the end 
of the vibration cycle. 

The last level of test was followed by the acceler- 
ated life test in which the capacitors were sub- 
jected to a constant temperature of 260°F and 
140% overload for a period of seven days. 

Electrical parameters measured at each step 
were capacitance, insulation resistance and loss 
factor. Prior to connecting the capacitor lead to 
the melamine standoffs, a complete set of readings 
were made to determine the stray capacitance, lead 
resistance, etc., of the test cable. After the cable 
connections were completed to the capacitor leads, 
a complete set of electrical readings was made on 
each capacitor in turn (Fig. 3). These measure- 
ments constituted the determination of stray ca- 
pacitance, etc., and the value of the electrical pa- 
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rameters at the beginning of the test. 

The analysis of the data was speeded by the use 
of a digital computer. A program was prepared to 
compute the average value for each capacitor type 
and the standard deviation of the set of capaci- 
tance values. Similarly the average and standard 
deviation of insulation and loss factor were evalu- 
ated. 

A catastrophic failure was defined as one which 
prevented a reading of any parameter, and in all 
cases these were caused by broken leads and broken 
internal connections. Other failures were defined 
as a reading which was out of tolerance. The toler- 
ance for each type capacitor was set at +10% of 
its rated capacitance. The minimum insulation re- 
sistance as allowed by the military specification 
for each type was used for determining a failure 
of insulation resistance. 

The results of the test are further analyzed in 
Table 2 in which the symbols are as defined in the 
associated notes below the table. 


TABLE 2. STATISTICALLY SIGNIFICANT 
TEST RESULTS 








Type: X- Sez S. Xrr Xa X': 

A 96443 .0047 .02500 .27684 0.19897 00239 
B 1.02563 .00476 .02534 1.5881! 0.422806 .79225 
C 1.00503 .00915 .048718  .24187 0.25699 .00160 
D 96868  .00377  .02007 1.24657 0.04060 .00188 
E 1.01508 .00477 .025408 1.67491 0.18888 .04846 
F 98120 .00494 .02631 54097 0.03287 * .012458 





Symbols heading the columns above are defined as follows: 


x, is the average of the normalized averages of the capacitance 
for each type. This value shows how far the capacitance 
values varied from rated values as a result of the test. 


y 
al 


is the standard deviation of the averages of capacitance. 
This is significant as being a measure of the variation from 
test to test. 


5. is average standard deviation of capacitance. It is a further 
measure of deviation from test to test. 

X, is the average of the average insulation resistance in 10° 
megohms. 

Xa is the average of the average of dissipation factor. 

X', is the average of the averages of insulation resistance at 


high temperature. 


Evaluation of the reliability of each type of ca- 
pacitor with respect to the conditions of the test en- 
vironment was based on the premise that the prob- 
ability of failure for any capacitor was the product 
of the probabilities that the. cafacitor would be 
more than +10% out of tolérance in capacitance 
(P.), below allowable \insulation resistance (P,), 
and would fail mechamically (Pr). 

Since the instrp fentation did not allow readings 
above a maxjaum of 4 x 10® megohms, the prob- 
ability of going below the allowable resistance was 
determined by. dividing the number of capacitors 
whose insulation resistance was below the allow- 
able value by the sample size. The probability of 


e 
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FIG. 3. ELECTRICAL TEST setup for measurement of 


parameters after each environmental stress is applied. 


failure due to the vibration environment was sim- 
ilarly obtained, by dividing the number of catastro- 
phic failures by the sample size. 


The reliability for a capacitor type was calculated 
as 


ox 5 = (Px Fy & Fe) 


where the combined probability of failure is repre- 
sented by the product within the parens. The re- 
liability for each type of capacitor was calculated 
and tabulated at the end of test level and at the 
end of the final life test. As explained before, this 
assumes that failure of a system would be defined 
by the same tolerance limits as used in this set of 
tests. In computing the reliability that would be 
made by a group of 100 capacitors, the reliability 
figure of a single capacitor is raised to the 100th 
power (Table 3). 


TABLE 3. RELIABILITY DETERMINATIONS 
CAPACITOR TESTS 





Reliability, average capacitor Reliability, 100 capacitors 





Type Level | Final Level | Final 
E 0.999 0.999 0.905 0.905 

F 0.997 0.966 0.741 0.031 

D 0.997 0.948 0.741 0.0047 

B 0.966 0.850 0.031 1077 

Cc 0.944 0.840 . 0.0032 <0” 

A 0.956 0.831 0.0111 <io~ 





The results indicate there is a starting difference 
between the reliability contribution which 100 ca- 
pacitors of the best type would make to a system 
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FAIRCHILD | * 
SENSING f 
DEVICES 


PROVEN 
IN FLIGHT 


SATUR 


WILL BE ON COURSE! 


... AIDED BY 3 FAIRCHILD GYROS 


This is the huge Saturn Super-Booster under development for the 
National Aeronautics and Space Administration at Redstone Ar- 
senal, Alabama. Consisting of eight H-1 liquid propellent engines 
with a combined thrust rating of 1.5 million pounds, it will be four 
times as powerful as the largest group of engines available to the 
free world today. When assembled with second, third, fourth and 
possible fifth stages, Saturn Super-Booster will be able to put 
several tons of instruments on the moon. 

Each mammoth Saturn vehicle may have three sub-miniature 
FAIRCHILD RG-101 RATE GYROS at the heart of the main control 
system. Now under evaluation by NASA at Huntsville, each of 
these thimble-sized gyros (weighs only two ounces) measures rates 
about one of three mutually perpendicular axes—generates an- 
ticipatory corrective signals to keep Saturn on course. 

Built to the most demanding specifications, these RG-101 floated 
gyros represent the most advanced state of the art—another 
feason why Fairchild is the foremost manufacturer of high- 
performance precision sensing devices. 
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Fairchild RG-101 floated rate 
gyros are the smallest made 
by anyone! And the most rug- 
ged!—Only '%,” diam. x 15%” 
long. Withstand 150 g’s of 
shock and 30 g's vibration to 
2000 cycles without damage, 
over the entire design range 
5 degs./sec. to 1000 degs./ 
sec. max. rate. Threshold rate 
is less than .025 degs./sec. 
Self-test capabilities for easy 
remote checkout. Gimbal sys- 
tem’s freedom of movement 
can be checked over entire 
range of travel, from limit stop 
to limit stop in most designs. 
Friction or threshold level, 
sensitivity, and even damping 
ratio can be checked from the 
blockhouse. Run-up time is 
less than five seconds, using 
over-voltage techniques. 


Fairchild components . . . built and tested beyond the specs for Reliability in Performance. 
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compared to the poorest type. This is particularly 
significant considering that all six capacitor types 
had been qualified in accordance with MIL-STD 
tests. The ramifications of various other factors 
such as price, construction, etc., are not considered 
here. Rather the point is to be made that this type 
of test provided a precise objective means of ob- 
taining a reliability evaluation. It would be possible 
to make this type of test automatic and thus elimi- 
nate human factors in all but the preparation phase. 

Because it was realized at the outset that it would 
be desirable if the results of this test could be 
evaluated without having to resort to engineering 
judgment, the cooperation of all engineers and 
technicians concerned was successfully promoted 
by a series of meetings in which the purpose and 
procedure of the test was thoroughly explained. 

In conclusion, this is not presented as a type of 
test to which all components must be submitted. 
There already exists a wealth of data available to 
the persons who design, manufacture, test and use 
a system which, when correlated will result in in- 
creased reliability. It is only when the correlation of 
these data show that additional information is 
needed that tests of this magnitude need be under- 
taken. 


= a * 
Miniature Ball Bushings 
Special milling techniques, using a 16-to-1 panta- 
graph ratio, are credited with precision fabrication 
of miniscule ball bushings for near-frictionless linear 
shaft motion in recent missile control devices. 





The new linear motion Ball Bushings, designated 
INST-258 and INST-396 are for use on shaft diam- 
eters of 0.1246” and 0.1871”. Despite their small 
size, each bearing contains three complete ball cir- 
cuits with each circuit containing 16 balls in the 
smaller and 17 balls in the larger Ball Bushing. 

Ball Bushings are manufactured by and are avail- 
able from Thomson Industries, Inc., Manhasset, 
N. Y., in a large range of sizes and load capacities. 
Complete characteristics of the two new miniature 
types are available on request. 

FOR MORE INFORMATION CIRCLE 118 ON READER-SERVICE CARD 











Another of a series of files on 
precision products by ALINCO 


LOAD 
CELLS 


Model 344 
Tension 
Compression 
Load Cells 


© ACCURACIES OF 0.1% 
© HIGH LINEARITY 
© LOW HYSTERESIS 











ALINCO is now producing 
a@ new tension compression 
load cell, thoroughly tested 
and use-proven for reliability 
and accuracy. 

Designed by ALINCO to 
meet the latest and most 
stringent requirements in 
rocket and missile testing, 
Model 344 and 344LS (Linear 
Standard Series) tension 
compression load cells are re- 
liable, rugged and accurate 
force transducers. Reliability 
is assured by using two and 
more bridges. In ranges of 
10,000 lbs. and above, termi- 
nation boxes are recessed to 
prevent accidental damage to 
the connectors due to rough 
usage. For greater accuracy, 
a standard bridge resistance 
of 350 ohms is used with split 
modules and factor resistors. 
ALINCO unique electrical 
circuitry and mechanical lay- 
out minimize the effects of 
non-axial loads. Ranges to 
3,000,000 lbs. are available, 
permitting use of a single 
load cell for obtaining meas- 
urements where previously 
several parallel units were 
necessary. 

For additional information 
on the Model 344 Load Cells 
or for the answer to a specific 
load cell requirement, write: 
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ALLEGANY INSTRUMENT CO. 
A Division of 
Textron Electronics, Inc. 

Dept. A , 1091 Wills Mountain 
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LINE-CONTROLLED BLOCKING OSCILLATOR 


The controlled blocking oscillator, Fig. 1, is a con- 
ventional parallel triggered blocking oscillator in 
which a pulse transformer having a pulse width 
normally 20% or 50% wider than that needed is used 
to control the blocking oscillator. This method en- 
sures that the pulse width of all pulses will be precisely 
the same. 

A blocking oscillator is not a precision device for 
generating constant pulse widths. However, where an 
exact pulse width is needed, a line-controlled blocking 
oscillator should be used. This involves selecting a 
transformer that will normally have a pulse width 20% 
or 50% wider than needed. A delay line used as a 
pulse-forming network is then connected (Fig. 1) so 


TRANSISTOR BLOCKING OSCILLATOR 
PCA Dwg 4-71 
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TABLE 1. APPROXIMATE OUTPUT PULSE 
WIDTH FOR 1:1 PLATE-TO-GRID 
RATIO TRANSFORMERS. 


PCA— Pw 


MPTIOI—O.! 0.1 Asec 
MPTIOI—0.2 0.2 Hsec 
MTP10I—0.5 0.5 Asec 
MPTIOI—! | sec 
MPTIOI—4 4 Mec 
MPTIOI—9 9 sec 
MPTIOI—16 16 sec 







as to ensure that the blocking oscillator shuts off 
precisely each and every time, thus making the gen- 
erated pulse independent of the variations which will 
arise from a conventional triggered blocking oscilla- 
tor. 

Input: +160 dec supply, lyusec positive trigger pulse. 

Output: Pulse duration is determined by character- 
istics of pulse forming network. 

Transformer: See Table 1. Py as given should ex- 
ceed pulse width desired. 

Source: PCA Dwg. 4-73, “The Design and Usage 
of Miniature Pulse Transformers,” Catalog No. 
591102, PCA Electronics, Inc., 16799 Schoenborn 
St., Sepulveda, Calif. 


14 


Electronic Cireuitry 


A continuing MILITARY SYSTEMS DESIGN feature, these circuits are selected 
because they represent good design. Significant characteristics which are not 
self-evident from the diagram are explained in the printed commentary. 


FAST RISE TRANSISTOR BLOCKING OSCILLATOR 


A conventional transistorized blocking oscillator 
circuit is shown in Fig. 2. 

Transformers with 211 and 414 ratios were tested 
for comparison. Higher voltage outputs would require 
a step-up ratio on the output winding. If circuit com- 
ponents were varied, a wide range of pulse widths 
can be generated by any single transformer. The effect 
of varying R, produces variations in pulse width, in 
pulse amplitude and in rise time as shown in Table 2. 
Notes: 


1. Overshoot and droop very high with R, = O 


PCA Dwg 4-73 





Pulse 
+ Forming 
i 51KO Network 
.OO! 
wt = 

















2. Overshoot negligible for R, = 100 ohms. 
3. To free run, remove trigger, place small —v on 
base. 
Input: —33 v de supply, Trigger pulse —2 v, 0.05 
psec. min. 
Output: See Table 1. 
Source: PCA Drwg 4-71,-“The Design and Usage of 
Miniature Pulse Transformers,” Catalog No. 591102. 
PCA Electronics, Inc., 16799 Schoenborn St., 
Sepulveda, Calif. 


FOR A COPY OF THIS CATALOG CIRCLE 119 
ON READER-SERVICE CARD 


TABLE 2. NOMINAL PULSE PARAMETERS 


FOR A R. 

PCA ReMax. ReMin. 

Transformer Pw Ampl. Trise Droo Pw Ampl.  Trise Droop 
psec volts usec - usec «volts)§« usec % 

TT211-0.1 .05 3 02 Round a _ 03 50 
TT211-0.2 .18 U1 06 20 65 3 03 50 
TT211-0.5 .45 18 .05 10 15 % 03 40 
TT21 1-1 9 12 05 10 17 4 03 40 
TT211-2 2.2 13 08 0 19 7 05 40 
TT21t-3 3.0 13 ol 0 22 7 04 40 
TT211-9 12 13 3 0 31 Wl 1.0 25 
*MTP144- 

25 10 7 8.0 Round 170 a: -/ 7 





*Hooked up as 4:1:4 (coll.-emitter-out) ratio. 





HIGH-VOLTAGE “NIXIE" DRIVE TRANSISTOR CIRCUIT 


New high-voltage NPN and PNP Germanium Alloy 
Junction transistors offer a practical solution to the 
simplification of “Nixie” driving and neon bulb cir- 
cuitry. Developed by General Transistor Corporation, 
NPN types 2N1310, 2N1311, and 2N1312 and PNP 
a large dynamic range is desired, and where inductive 
loads require large voltage swings to provide satisfac- 
tory current build-up. 

The “Nixie”, a numerical readout tube, manufac- 
tured by the T. M. Burroughs Corporation, Plainfield, 
N. J., has a separate cathode for each digit which 
glows when activated. Voltage swings lower in ampli- 
tude than the minimum supply voltage can be used to 
operate “Nixie” tubes by maintaining a minimum po- 





































































ELEC 


—_— —- 


tentia 
odes. 

Pre 
voltag 
them. 
l, wl 
values 
170v; 
ments 
transi 
not e: 
and 2 
does | 
may | 


HIG 
Alt 


dicate 
applic 
2) als 





FIG 


















diodes 
70-vol 
7.0 BS 
tively 
the ci: 
Typ 
ties of 
Sources 


page | 
91-27 














MILITARY SYSTEMS DESIGNESep:, 





- 













ELECTRONIC CIRCUITRY 


tential (pre-bias) between the “on” and “off” cath- 
odes. 

Pre-bias voltage limits for the “Nixie” tube impose 
voltage limitations on the transistors used to drive 
them. A typical Nixie driving circuit is shown in Fig. 
1, which requires two power supplies. Component 
values for driving the type 6844A Nixie tube are: Vj, 
170v; Vee, 85v; Re, LOOK; Rs, 15K. Drive require- 
ments determine the values of Ry, and Vgg. The 2N1310 
transistor may be used when the pre-bias voltage does 
not exceed 75 and 55 volts respectively. The 2N1311 
and 2N1312 may be used when the pre-bias voltage 
does not exceed 75 and 55 volts respectively. Inputs 
on | may be dc or ac coupled. 


HIGH VOLTAGE BISTABLE MULTIVIBRATOR 

Although initially designed for driving “Nixie” in- 
dicator tubes, high voltage transistors have many other 
» of | applications. Typically, the bistable multivibrator (Fig. 
02. 2) also using two 2N1310 transistors and two GTD 35 
St., 
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AUTOMATIC 


AC-DC CIRCUIT TESTING 


For the first time, completely automatic AC and 
DC testing of wiring harness and electrical 
cabling can be accomplished with one piece of 
equipment . . . the new DIT-MCO Model 20 
AC-DC Circuit Analyzer. 


Designed to meet the requirements of MIL-C- 
3885A for AC testing, the Model 20 AC-DC 
Circuit Analyzer has a testing capacity of 200 
circuits. It is easily expanded to 400 and 800 
circuit capacities. 





Tests are completely non-destructive. Potential 
breakdowns and arc-overs are detected before 
they occur. Dead shorts are detected instantly 
with no damage to the cable. 


Circuit errors are pin-pointed on the exclusive 
DIT-MCO Matrix Chart. This Chart gives type 
and location of each error. Facilities for dig- 
ital print-out equipment are also provided. 


Guaranteed quality performance and relia- 
bility of the Model 20 results from DIT-MCO’s 
years of experience as the leader in the field of 
automatic test equipment. 
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Collector to Emitter Voltage (V ce) 
in volts 


















diodes (a product of General Transistor), permits a 
70-volt collector swing and a typical gate width of 
7.0 psec. It has the advantage of a high-voltage, rela- 
tively fast response. A 5v pulse is required to trigger 
the circuit from either of its stable states to the other. 

Typical output static common emitter characteris- 
ties of the 2N1310 transistor are shown in Fig. 3. 
Source: High Voltage Transistor Circuits are from 8- 
page brochure G-210, General Transistor Corporation, 
91-27 138th Place, Jamaica, New York. 
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OMBINING 
CUSTOM AND STANDARD 
SLIP RING ASSEMBLIES 


FOR LOWER COSTS=-FASTER DELIVERY 








This slip ring assembly controls, powers and monitors the centrifuge arm of a motion 
simulator. Its production required the combination of highly creative engineering skills, 
well-equipped manufacturing facilities and diversified production methods available to 
you at Breeze. 

The unit, having a duty cycle of 2000 amps, is only 48” high, yet contains 425 slip 
rings. These include both standard rings and rings engineered for this application. There 
are rings of flat and cylindrical design, electroplated rings and rings of fabricated con- 
struction in the assembly. 

Whatever your slip ring requirement, it can be met without compromise 
at Breeze. 

For general applications, Breeze offers a line of field-proven stand- 
ards with ring envelope diameters from 1” through 10%”. These are 
flat, fabricated assemblies built from off-the-shelf components to 
insure rapid delivery at reduced costs. 

For custom applications including general purpose control and 
power, radio frequency and video, high voltage, high speed instru- 
mentation and switching, Breeze produces flat, cylindrical or con- 
centric assemblies using all standard construction methods, fabricated, 
electroplated and plastic molded. 


BREEZE 








BREEZE CORPORATIONS, INC. 


700 Liberty Avenue, Union, New Jersey + Telephone: MUrdock 6-4000 





Manufacturers of electrical, electro-mechanical and hydro-mechanical 





components and systems and fabricated metal products. 
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SEMICONDUCTOR-CAPACITOR CHOPPER 


Circuit 2-6! is an experimental balanced modulato: 
that is useful for converting very low-level dc signals 
to ac signals, The circuit consists of an RC bridge as 
shown in Fig. 1. The capacitors” are zero-biased sili- 
con junction diodes. The transition capacitance of 
the diodes employed is an inverse square-root func- 
tion of the sum of the applied modulation voltage and 
the contact potential of the diodes. The bridge is bal- 
anced under the condition 

R,/Rz — C,/C2 (1) 

The application of a small d.c. voltage at the modula. 
tion terminals causes the capacitance of the forward- 
biased diode to increase and that of the reverse-biased 
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FIG. 1. SEMICONDUCTOR CAPACITOR Chopper. 


Asterisk denotes |°/ wirewound resistors. 
° 


diode to decrease. The bridge is, therefore, unbalanced 
and a signal at the carrier frequency is developed 
across the output terminals. The phase of the output 
signal varies by 180° as a function of the polarity of 
the modulation signal. The output impedance of the 
bridge at the carrier frequency is approximately 

Zout = RiRe/(Ri + Re) + (Ci + C2) /joCiC, (2) 

For maximum gain the load impedance is conjugate- 
matched to this output impedance. 

The smallest modulating signal that can be detected 
at the output is limited by one of three basic factors: 
(1) The temperature dependence of the balance of the 
bridge; (2) the effect of stray coupling of the carrier, 
which tends to produce a residual output; and (3) by 
the noise performance of the overall circuit. 

The diodes were first chosen for equal breakdown 
voltage and then in addition for optimum temperature 
performance. Since the input impedance is greater than 
10° ohms the minimum detectable signal power is less 
than 5 x 10~'® watts/°C. Thus the device is limited 
in the practical case by thermal and shot noise. 

‘Source: From Circuit 2-6 “A Handbook of Selected 
Semiconductor Circuits”, NavShips 93484, $2.75, 
Govt. Printing Office, Washington, D. C. Contributed 
by C. R. Hurtig, Hermes Electronic Company. 

*CR,, CR2—Texas Instruments silicon junction di 
odes type 650C3. 
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TRANSISTOR CIRCUITS—SYMBOLS AND CONVENTIONS 


The following summary of transistor symbols and 
circuit conventions is the first of a series intended 
to assist the busy engineer who reads transistor cir- 
cuit diagrams with considerably less facility than he 
experiences with vacuum tube circuitry. These articles 
will relate terms commonly used in transistor litera- 
ture to concepts which apply to vacuum tube design, 
but are not intended to take the place of a thorough 
consideration of fundamental transistor design tech- 
niques?. 

A simple analogy exists between the familiar triode 
vacuum tube and the transistor. However, since the 
transistor may be either of two types, the NPN or 
PNP conformations, two different symbols are used 
for transistors. 

In Fig. 1 the symbols for the two types of trans- 
istors are shown in comparison with the tube elements. 
In both transistors, the emitter is marked with an 
arrow head. The direction of this emitter arrow is 
always in the direction of conventional current flow 
(opposite the electron flow), or from positive battery 
to negative battery. 

In the NPN transistor, conduction is by electron 
transfer, indicated by an emitter arrow leading away 
from the base junction (Fig. 2-A). This indicates that 
electrons are moving from the emitter toward the base 
and collector. This arrangement is almost identical 
with the action in the electron tube. Here the cathode 
“emits” electrons, the grid forms a narrow control 
region similar to that formed by the thin base wafer, 
and the plate is the “collector” of the electrons. Like 
the triode’s cathode, the NPN transistor’s emitter is 
connected to negative battery potential while its col- 
lector is connected to the most positive potential. How- 
ever, in the transistor, the base normally has a small 
positive bias with respect to the emitter; whereas in 
the triode, the control grid is normally biased slightly 
negative with respect to the cathode. 

The sequence of letters in “NPN” tells us that this 
transistor has an emitter of “N type” material pro- 
viding an excess of electrons, a base of “P type” ma- 
terial, with an excess of “holes,” and that the collector 
is also of “N type” material. This sequence also tells 
us how the transistor is normally biased, since the 
emitter-base junction is normally biased in a forward 
direction and the base-collector junction in a reverse 
direction. 

Although only one arrangement is possible in a 
vacuum tube triode, a transistor also may be made up 
of an emitter of “P type” material, a base of “N type” 
material and a collector of “P type” material. Such a 
transistor is designated a PNP type transistor and 
employs polarity in biasing potentials exactly op- 
posite that for an NPN transistor (Fig. 2-B). 

The three basic circuit arrangements using the trans- 
istor as an amplifier are also similar to those in triode 
circuitry (Figs. 3 to 5): 


Common-base amplifier arrangements for both NPN 
and PNP transistors are compared with the grounded 
grid connection for a triode in Fig. 3. Note that al- 
though the cathode potential of the triode tube is 
usually less negative than the grid, the base potential 
of a transistor normally falls between that of the 
emitter and the collector. 

Common-emitter transistor amplifiers (Fig. 4) are 
comparable to the familiar grounded cathode con- 
figuration for the triode, and a Common-Collector 
connection in transistor circuits has its parallel in the 
cathode follower triode circuit (Fig. 5). Like the 
cathode follower circuit, this connection is used to 
provide a low-impedance output from a high im- 
pedance source, and its gain is always less than unity. 


COLLECTOR PLATE COLLECTOR 
BASE CONTROL BASE 
GRID 
A EMITTER B ‘caTHove C EMITTER 
NPN TRIODE PNP 


FIG. 1. TRANSISTOR ELEMENTS are compared 
with analagous elements in vacuum tube triode. 
Emitter of NPN transistor emits the current-carry- 
ing electrons, is analagous to the triode's cathode. 
PNP emitter emits "“holes'', the current-carrying 
factor in this type transistor. 
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FIG. 2. CONDUCTION PATTERN of NPN tran- 
sistor (A) by electrons, is compared with that of 
PNP transistor (B) by holes. Thin base region exer- 
cises control function, similar to that of grid in 
triode tube. , 


Single-battery biasing arrangements are possible 
for each of the basic transistor amplifier circuits. In 
the Common Base (CB) amplifier, a bias network 
placed across the bias supply produces the bias re- 
quired for the emitter or input connection (Fig. 6). 
If the transistor is changed from NPN to PNP, only 
the battery polarity need be reversed. 

In Fig. 7 a Common Emitter (CE) amplifier using 
a single battery acts as its own divider, the voltage 
drop within an NPN transistor dividing the battery 
potential to provide a normal bias with the base slight- 
ly positive to the emitter, and with the collector much 
more positive. To change the circuit to use a PNP 
transistor, simply reverse battery polarity. 

A single battery bias for a Common Collector, (CC) 
amplifier using an NPN transistor is shown in Fig. 8 
in which the output resistor in the common emitter 
lead also provides the bias for the base section. (Cur- 
rent flow and voltage-phase relationships in simple 
transistor circuits will be given in the Circuitry Sec- 
tion, November-December issue. ) 

1Note Material in this series has been adapted in 
part from U. S. Army Technical Manual TM 11-690. 
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FIG. 3. COMMON BASE transistor circuits are 
similar to action of grounded grid triode amplifier 
circuit. ' 
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CE PNP 








FIG. 4. COMMON EMITTER transistor circuits are 


similar to action of grounded cathode triode circuit. 


CATHODE FOLLOWER Ce PNP 











FIG. 5. COMMON COLLECTOR transistor cir- 
cuits are similar to action of cathode follower 
circuit. ° 
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Instrument Cases 20 PAGES 
4 PAGES 


Learn how TA’s new predesigned Instrument 
Cases solve your equipment housing problems, 


SEND FOR YOUR FREE copies! 


THESE EXCLUSIVE FEATURES—STANDARD WITH TA—SAVE YOU TIME AND COST 


1. Predesigned panel-layouts for perfect fit. INSTRUMENT MANUFACTURERS: 
2. Large selection of standard sizes and styles. If you make portable instruments or 
3. Wide choice of standard handles, access | equipment, you can't afford not to inves- 
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4. All standard Cases include panel gaskets. TA Cases come in a diversity of stand- 
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11. TA Cases are color matched to, and inte- c 
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Ta M f9- Corp. 4607 Alger Street * Los Angeles 39, Calif. 
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TWX 9863 Glendale, Calif. » WUX CAT Los Angeles, Calif. 









CIRCLE 21 ON READER-SERVICE CARD 





TUNNEL DIODE 
FEATURES 
LOW-VOLTAGE 
PERFORMANCE 





High efficiency performance at low 
voltage levels, said to eliminate the 
complex circuitry previously required 


for low-level operations, and extreme 
temperature stability over a wide temperature 
range are said to be outstanding characteristics of 
the new Hoffman silicon Uni-Tunnel® diode. 

In conventional tunnel diodes large tunneling 
currents are produced by biasing in either direction. 
The name “Uni-Tunnel” means that the resistivity 
of the device is controlled so that the reverse tun- 
neling current is maintained at a minimum. 

The new diode, in the familiar JEDEC TO-18 
case, is shown with its characteristic curve in the 
background in Fig. 1. High forward conductance 
at very low voltage levels, coupled with only micro- 
ampere leakage currents when biased in the re- 
verse direction, are evident from the charactristics 
plotted. Other highly valuable features include ex- 
treme radiation resistance and minimum noise and 
drift. Operational temperatures range from minus 
85°C to 200°C, a latitude considerably wider than 
most silicon devices. 

Twelve types of the new “Uni-Tunnel” diode are 
being offered by the Semiconductor Division, Hoff- 
man Electronics Corporation, Los Angeles 7, Caiif. 
They range in six designations from HU-5 to HU- 
100 and six from HU-5A to HU-LOOA. Differences 
in the six standard types are in minimum forward 
current, maximum reverse current and capacitance. 

Minimum forward currents at 0.25 volts range 
from 0.5 milliamperes for the HU-5 to 10 ma for 
the HU-100; maximum reverse currents (0 to 0.5 v) 
range from 5 pamp to 100 pamp. 

The six “A” types differ from the standard units 
by inclusion of guaranteed maximum capacitance 
values. Custom-engineered units can also be sup- 
plied to meet specific requirements. 

Alt the device types are housed in the miniature 
JEDEC TO-18 package. They are designed for 
use in computer logic modulators, detectors, chop- 
pers—wherever low-level high-conductance per- 
formance and extreme stability is at a premium. 
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TYPICAL UNI-TUNNEL DIODE CHARACTERISTICS | 


Fig. 1. SILICON "“UNIT-TUNNEL" Diode is superim- 
posed on a graph of its characteristic curve at the zero 
bias region, shows high forward conductance at very 
low voltage levels. 


Experimental Modulator Application 

In one application, particularly interesting be- 
cause the negative resistance characteristic effect 
is subordinated to the highly efficient switching 
action afforded by the Uni-Tunnel diode, four 
HU-5 diodes are used in a bridge modulator (Fig. 
2). 

The circuit action is compared to the mechan- 
ical shunt switch in Fig. 2b, which is an exact 
equivalent if the carrier is an ac square wave. 
When the shunt switch is in its “on” state, the 
output is zero (short circuited), and when the 
switch is in its “off” state the signal appears in the 
output. Similarly, when the four Uni-Tunnel diodes 
in the Bridge Modulator circuit are forward biased, 
assuming all four are equal, the output is essential- 
ly short-circuited; and when reverse biased, an 
open circuit is obtained and the input appears at 
the output. If the carrier and the input signal are 
both sinusoidal, the output will be as shown in Fig. 
3c, where 3a and 3b are input signal and carrier re- 
spectively. 

Since a Uni-Tunnel diode has a negative resist- 
ance portion in its reverse characteristic, two units 
rarely maintain the same reverse voltage when 
placed in series. In a practical circuit, (Fig. 4), 
this difference is minimized by placing shunt re- 
sistance in parallel with each Uni-Tunnel diode. 
Although the lowest negative resistance was 182K, 
good equalization was achieved at about 33K for 
the shunts. Since p, (the operating dynamic forward 
diode resistance) is less than 1/200 of 33K, effi- 
ciency is essentially unaffected. Optimum balance 
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a Figure 2A 
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EQUIVALENT SHUNT SWITCH 


Figure 2B 


Fig. 2. BRIDGE MODULATOR (Theoretical) with simplified equivalent circuit. 
Legend: E,, peak carrier voltage; e,¢, sinusoidal carrier voltage (E, sinwt}; Rs, signal 
generator internal resistance; ig, inst. carrier current; E,, peak signal input voltage; 
@,, instantaneous sig. input voltage; R,., modulator internal resistance; eo, inst. output 
sig. voltage; i; to is, the direct currents of each of the four diodes; p, dynamic a 


ward diode resistance at operating point |,./2. 


of the bridge (within a few average microvolts ) 
may be obtained by modifying the parallel resist- 
ances. 

For ideal modulation, m = e,Min/e,Max must 
equal zero; and since m = p/(p + R,), p must 
equal zero. Actually p is very small compared to R,. 
In the formula m = p/R, + p), m remains inde- 
pendent of signal input level provided linear opera- 
tion is realized. The operating point (E, = 520 mv) 
was approximately 230 mv at 550 »amp for each 
Uni-Tunnel diode. When input signal voltage (e,) is 
less than carrier voltage (e.) output amplitude will 
approximate the input. If e, is increased beyond, E,, 
however, output amplitude will appear between E, 
and e,, resulting in distortion. Fig. 5 illustrates 
linear operation using a dc signal input from —200 
to +200 millivolts. 

Note. 

This application information is excerpted from the 
4-page September 1960 issue of Hoffman SEMICON- 
DUCTOR APPLICATION NOTES, published by the 
Semiconductor Division, Hoffman Electronics Corpora- 


tion, 1001N. Arden Drive., El Monte, Calif., which will 
be furnished free to MSD readers on request. 
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Fig. 4. EXPERIMENTAL MODU- 








(a) INPUT SIGNAL (e;) 





(b) CARRIER SIGNAL (e.) 
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Fig. 3. MODULATED WAVE- 
SHAPES of circuit in Fig. 4. 
Oscilloscope scale constants 
on each scope are: V=200, 
mv/cm; H=4 msec/cm. 


VE. mv) 


OUTPUT 


INPUT (DC mv) 


LATOR circuit, using HU-5 Uni- Fig. 5. LINEAR OPERATION of balanced bridge 


Tunnel diodes. 


modulator is shown in Output vs Input Curve. 
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Altitude-Speed Pitot Tube 
Pressure Switch Disconnect 











Dual Float Switch Flow Indicating Valve 











Regulating Valve Composite Disconnect 





AEROTEC PRECISION EQUIPMENT 


Aerotec designs and makes compact, light 
equipment that meets today’s severe aircraft and 
missile specifications. Aerotec’s engineering 

knowledge and manufacturing skill can help solve 
your next problem. We'll gladly work with 

you to develop new equipment that meets your 
toughest space, weight and performance requirements. 


Composite disconnects, pressure switches, level switches, nuclear components, 


valves (regulating, flow-indicating, vent, solenoid, motor-actuated). 
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Fig. |. BREADBOARD circuitry, not digital chess, 
is the purpose of a new design device which is 
quickly set up and changed by the engineer even 
when fragile or temperature-sensitive components 
are being used. 
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Fig. 2. ANALOG computer circuit is programmed 
using an amplifier driving a capacitor and resistor 
combination with a function generator. A plotter 
and resistor load the output of the function gen- 
erator. 
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Fig. 3. DIGITAL LOGIC pattern of two "AND" 
gates, with one leading to external output and the 
second to amplifier and register is shown. 


PROGRAMMING BREADBOARDING 
KIT IS VERSATILE DESIGN AID 


A NEW SYSTEM design aid, based 
on a simple, yet effective principle, 


can be used for programming of digit- 

al and analog computers, and for 
breadboarding circuitry by engineers without wait- 
ing for a technician’s assistance. The device, called 
the Sealectoboard, incorporates two planes of con- 
tinuous contact strips running at 90° to each other 
and insulated between planes and strips. Insertion 
of a shorting plug inter-connects upper and lower 
strip at the desired X-Y intersection. Insertion of 
a diode plug, or other component plug, interposes 
the component at the desired point between the X 
and Y terminations (Fig. 1). 


Function Programming 


For analog programming the board is used to 
connect amplifiers, function generators and com- 
ponents as required by a particular problem. In 
Fig. 2 an amplifier feeds a capacitor and a resistor 
which are plugged into the board on component 
plugs. The components are across the input of a 
function generator whose output is loaded by a re- 
sistor plugged into the board on a component hold- 
er and a plotter. Direct connections are made with 
shorting pins, and series or parallel components 
are added at one grid junctions as required by us- 
ing component holders—so-called “diode holders.” 

Digital programming is accomplished by using 
the Sealectoboard in building “and” or “or” gates 
as required. Fig. 3 shows several inputs combined 
into two groups. One output is shown connected 
externally; the other is connected by shorting pins 
to an amplifier and a register. 


Breadboard Circuitry 


Fig. 4 shows a bridge circuit of four diodes with 
a meter connected across the output. This circuit 
is quickly assembled using standard diode holders, 
shorting pins and connector plugs as in Fig. 5. The 
diode holders permit quick interchange of com- 
ponents without need of unsoldering and resolder- 
ing components. This not only saves time but also 
conserves hard-to-get components such as experi- 
mental diodes and other components easily dam- 
aged by heat or handling. 

Shorting plugs and component plugs are avail- 
able in all standard EIA colors. This makes possible 
the quick recording of experimental circuitry by 
means of color photography or by colored pencils 
on pre-printed squared paper. Test leads are termi- 
nated in plugs similar to the component plug for 


point-to-point circuit measurements of prototype 
circuits. Various types of plugs and component 
holders are shown in Fig. 6. 

Sealectoboards use a standard matrix with a .250” 
grid, with almost any configuration desired. Typical 
configurations are 8 x 8, 8 x 20 and 16 x 36. Silver. 
plated beryllium-copper contacts are standard with 
gold-plating available on order. Insulation voltage 
is rated at 500 v dc with flash-over at sealevel be- 
tween planes, 5000 v; adjacent strips 3500 v. Cur. 
rent capacity is 5 amperes de with contact resist- 
ance only 5 milliohms. 
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Fig. 4. BRIDGE 3! 


circuit schematic. 3) 
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coe 
Fig. 5. BRIDGE CIRCUIT on Sealectoboard re- 
quires only four component (diode) plugs, four con- 


nector plugs and two shorting pins. Diodes can be 
quickly substituted for comparative tests. 


FIG. 6. TWO SHORTING PINS and Connector 
plug are shown in upper left, dis-assembled com- 
ponent holder with diode in place is in lower right 
panel. 
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Connectors 
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Bendix MS-R series are the 
small, lightweight, more ef- 
ficient and compatible en- 
vironment resisting class of 
connectors as specified in 
the latest version of MIL-C- 
5015. 

Main joint and moisture 
barriers at solder weld ends 
have integral ‘‘O”’ rings 
Grommet design of ‘‘slip- 
pery rubber” is sealing me- 
dium for individual wires 
This provides easier wire 
threading and friction-free 
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wires. 
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Urethane Materials Meet Urgent Needs 


DAVID J. JOLLIFFE, Mobay Chemical Company 


SEVERAL MONTHS ago, America’s 
man-in-space program suffered a 


severe setback. Medical experts had 

warned military system design engi- 

neers that the force of take-off and re-entry ac- 
celerations should not rise higher than 12 times 
the force of gravity, the limit they believed a 
human being could absorb without serious injury. 
It was first believed that take-off and re-entry 
forces in the blunt-nosed capsule would not rise 
above eight- or nine-G, providing everything 
worked as it should. It then was discovered that if 
any one of a thousand factors went wrong, and the 
capsule veered slightly from its pre-determined 


course, a man might be subjected to 20G for several 
seconds, which could be fatal. It was plain that 
drastic measures were necessary if the project was 
to be saved. In fact, serious consideration was given 
to redesigning the capsule itseif, a project that 
would have set the program back a year or more. 
Then, acting on a hunch, one of the engineers 
designed a solid-form-fitting couch, using urethane 
foam (Fig. 1). Tension-packed tests on the Navy's 
50-foot centrifuge at Johnsville, Pa. followed. Test 
pilots were successfully subjected to 13 C, then 14, 
15, 16, and 17. Finally, the spin of the long cen- 
trifugal arm reached 20 G, and remained there for 
over six seconds. Aside from rupturing some tiny 
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Optical Mounts 
Gun Mounts 
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Versatile and extremely accurate assemblies 
are in use in our Compass Systems, Camera 
Mounts, Static and Dynamic Test Tables. 


Additional applications are: 


Gyro and Accelerometer Mounts 
Navigation and Guidance Systems 
3D Simulators & Computing Machines 


Write for Engineering Memorandum #100, 





PINE COURT, NEW ROCHELLE, N. Y. 
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FIG. 1. FIRST SPACE COUCH for astronauts pro- 
duced from urethane foam by American Latex 
Products Corp., Hawthorne, Calif., for Astro Sys- 
tems Kesearch Laboratories, Norair Div., Northrop 
Corporation. 


blood vessels just under the surface of the skin, a 
very minor annoyance, subjects came out of the 
test vehicle as healthy as they went in. The prob- 
lem of re-entry G-forces was solved. 





Klystron/TWT Data File 


Technical data on Klystron and traveling wave tubes 
manufactured by the Sperry Electronic Tube Division, 
Sperry Rand Corporation, Gainesville, Fla., is now 
available free on request in a handy “Speci-File” (met- 
al file case with data on 4” x 6” cards). The file guides 
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BEAM VOLTAGE—VuLTS 
are divided into the standard microwave frequency 


bands, from the P to V categories, and various colors 
are used to designate different types of tubes as fol- 
lows: Amplifier klystrons (Green), Oscillator Kly- 
strons (Blue), Reflex Oscillator Klystrons (Pink), 
Multiplier Klystrons, (Gray), and Traveling Wave 
Tubes (Yellow). 
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FIG. 2. URETHANE ELASTOMERS offer unique 
combination of hardness and elasticity, provide 
exceptional impact strength and resistance to wear 
and aging, abrasive slurries, solvents, greases and 
oils; are cast into gears, pump parts, couplings, 
shock mounts, diaphragms, etc. 


Urethane Characteristics 


Basically, urethane chemistry involves the reac- 
tion of a polyisocyanate, usually tolylene diisocya- 
nate, with polymers of the ester or ether families. 
When these ingredients are mixed in correct propor- 
tion under controlled conditions of temperature and 
pressure, carbon dioxide is generated which causes 
the mixture to expand, or “foam”, to many times its 
original volume. However, foaming is controllable, 
—is eliminated completely in the solid elastomers 
shown in Fig. 2. Flexible urethanes can be elon- 
gated to over four times their original length with- 
out parting; can be made porous enough to absorb 
20 times their weight in liquid; tough enough to 
withstand pressures of 150 pounds per square inch; 
and can be sterilized at 212°F. without damage, 
yet remain flexible to —30°F. 

The production of advanced military electronic 
equipment has been accompanied by requirements 
for systems which will withstand severe static and 
dynamic strains without undue weight penalties. 
Urethane foams, particularly the rigid materials, 
exhibit electrical properties which render them 
highly desirable for potting applications. They have 
dielectric constants in the range of 1.01 to 1.23 
and, depending on density, dissipation factors from 


0.001 to 0.005. They are normally serviceable up to 
approximately 250°F, but in some formulations up 
to almost 500°F. Solid urethane plastics are also 
utilized in potting applications. 

Urethane potting foams are highly resilient, 
simple to use, extremely resistant to abrasion and 
tearing, provide excellent moisture protection, are 
available in a wide range of hardness, have low 
temperature cure cycles, meet the requirements of 
Mil-T-27A potting compounds, are low in cost 
($1.00 to $2.00 per pound), have excellent adhesion 
characteristics and very low mechanical vibratory 
transmission above 50 cycles per second. 


A feature of the foam systems for potting which 
has been utilized to advantage is the indication of 
a complete fill by the escape of a small amount of 
foam through a 1/16” to 1/8” bleed hole. drilled 
in an inconspicuous place. When the unit is com- 
pletely filled, the pressure generated by the foam- 
ing process will force any excess foam out of the 
hole. 


In addition to outstanding performance in more 
commercial applications, urethane foam has recent- 
ly performed successfully in a variety of military 
applications, each demanding a unique set of 
characteristics. In one of the most dramatic, ure- 
thanes cushioned a delicate tape recorder and 
camera on a 1,400 mile, 39-minute space flight, even 
helped these delicate instruments survive immersion 
in the South Atlantic (Fig. 3.) This “board-hard” 
type of urethane was used to encapsulate recording 
instruments carried in the nose of Thor and Atlas 
missiles.* After the desired information was re- 
corded, the sphere was ejected from the missile and 
dropped from a tremendous héight into the ocean. 
The urethane foam kept the entire package bouyant 
until it could be retrieved. 

Space flight requires potting and encapsulation 
compounds exhibiting resistance to thermal and 
mechanical shock as well as insuring that the heat 
of the container will not increase above the maxi- 
mum operating temperature of the embedded com- 
ponents. In the data sphere, for example, all of 
these characteristics are essential. 


Urethanes in Submarines 


In another case, an established urethane applica- 
tion triggered a new use. The result: Rigid “foamed- 
in-place” urethane is sailing under the seven seas 
in the structural voids and non-functioning cavities 
of the atomic submarines USS Triton, Scorpion, and 
Skipjack. Following the success of urethanes as in- 
sulation in curtain wall panels in the construction 
industry, it was found that urethane would pare 
more than 8% tons from each submarine, and un- 
like the pitch and pine formerly used, is not af- 
fected by salt water, doesn’t crack when frozen and 





How Sneet 


HOKE REPORTS ON FLUID CONTROL (3) 


WE’VE TOSSED A NEW BALL 
INTO AN OLD GAME 


The technique of molding polyvinyl chloride into ball valve 
parts is old hat. Even the unplasticized compounds of type 
I PVC have been kicked around for a while (with minor suc- 
cesses). But until now, no one has booted the ball for a goal. 


Perseverance, determination, and the pursuit of economic reward 
have prompted us to offer a line of ball valves molded of the 
toughest grade of type I, unplasticized PVC. There are no foreign 
agents to contribute to a corrosive demise, even in most caustic 
services. It even meets the proposed new ASTM specification and 
has a tensile strength of 8500 psi. Those who have had PVC 
piping problems will profit from the new molding process that 
gives these Hokes dimen- 
sional stability and very 
high impact strength. Sen- 
sitive systems, human and 
otherwise, are safe from 
contamination — they're | 
absolutely non-toxic. | 
We've set 140°F. as the 
operating temperature 
limit, but occasional ex- 
cursions to 160°F. won't 
do any harm. 


All standard models are 
supplied with a concentric 
hole drilled thru the ball. They can be heat welded, or solvent 
bonded right in the line. Piping hook-up is even simplified by their 
coupling-like assembly. Your assistant can fit each half of the 
valve to a pipe end, then reassemble the valve without having to 
turn the pipe. Pressures to 125 psi are duck soup for these valves. 


A maintenance man’s delight, they can be cleaned and have 
their seats changed without leaving the pipe. Their light weight 
makes them ideal for use on long, unsupported spans of pipe. 


Size-wise, we're offering them in 4%, %, 1, 1%, 2, and 3 inch 
sizes, all NPT female connections. 


You will command the eternal admiration of your colleagues 
when you install these valves. Be the first to show your rightful 
status by ordering a shiny new Hoke polyvinyl chloride ball 
valve. If pride of ownership hasn’t motivated you at this point, 
the mere fact that you are behind the scientific times should move 
you to find out more. 


It isn’t necessary to tell us why you want the additional informa- 
tion. Just check the coupon below. We’ll forward the facts in a 
plain, brown envelope. 
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Hoke’s Performance Guarantee — Every Valve Leak-Tested! 
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13 Plermont Road, Cresskill, N. J. 
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vernistat 


design report 





A FISTFUL OF 
CONTROL 









To call the Vernistat a precision a.c. 
potentiometer is correct . . . to say that 
it has high linearity, high resolution, and 
low phase shift is also correct... but 
none of this goes far enough. This servo 
design component can also be defined 
as: A precision circuit element that mul- 
tiplies input voltage by some function of 
shaft position . . . (this gladdens the 
hearts of computer people). An essen- 
tially nondissipative voltage divider that 
stays cool. A pot with its own built-in 
transformer... 

Even the circuit diagram (shown 
below) leaves a lot unsaid. As you see, 
it fails to show the Vernistat’s continu- 
ous rotation (up to 30 turns!) that 
stretches the voltage scale for super- 
accuracy. It ignores the fact that Verni- 
stat has continuous rotation, that is, it 
goes forward instead of backward to its 
initial position. 

This unique component deserves a 
long, searching look from every designer 
of accurate electronic equipment. You 
can use it to achieve phase inversion, 
step up voltage, generate mathematical 
functions. It eliminates isolation ampli- 
fiers in analog equipment . . . can be 
used as a low-impedance source, atten- 
uator, feedback control. Find out how 
the Vernistat can help make your elec- 
tronic systems more simple, compact, 
accurate and reliable by writing to the 
address below. 


cw 








Get on the mailing list for Vernistat De- 
sign Reports. Packed with ideas. Ask us. 












The Adjustable Function Generator 
is a programmer consisting of an tIn- 
terpolating and a Function Adjusting 
Assembly. me, 


FOR A NON-LINEAR SIGNAL OUTPUT—THE 
VERNISTAT ADJUSTABLE FUNCTION GENERATOR 


See that curve on the panel? You 
adjust it by hand . . . any shape, real 
quick! You draw your own Y = f (X) 
curve and pull out a repeating, non- 
linear voltage to control the process you 
require. 


Almost any process that can be con- 
trolled by a varying voltage can be 
controlled by the signal from a Vernistat 
Adjustable Function Generator. 


Here’s the story: 


In the Vernistat, the autotransformer 
uses equally spaced taps, giving a highly 
linear output. These taps can be crowded 
or spread apart, in which case you get 
a permanent, nonlinear output related 
to their spacing. In the Function Gener- 
ator, the autotransformer has 101 
equally spaced taps which you can select 
to form the nonlinear function you de- 
sire. Using 34 sliders, you set your vol- 
tage up and down the Y-axis, graphing 
the Y-values against X. The X-axis repre- 
sents angular position of the shaft over 
a range of 10 shaft turns. 


Actually, the entire Function Adjust- 
able Assembly is nothing more than a 
switch for pulling the proper curve out 
of the Vernistat. Once the curve is set 
an Interpolating Vernistat provides for 


a smooth voltage output between taps. 
The steel case of the Assembly is 3 x 
7 x,8 inches, which shows you how 
compact the mechanism is. 


APPLICATIONS 


You can use the Function Generator 
both as a lab instrument and a system 
component. Some important uses are: 


1. Rapid Empirical Determination of Func- 
tions: Eliminates time-consuming mathemati- 
cal calculations and the production and wiring 
of a large number of special padding resis- 
tors. Once a curve is determined, a nonlinear 
Vernistat can easily be constructed to pro. 
vide a simplified, permanent, function-gener- 
ating unit. 

2. Linearization: The Function Generator can 
be used to compensate for nonlinearities in 
electronic systems. It can be placed in series 
with the signal to be corrected or used as a 
nonlinear feedback element in a servo loop. 
3. Input to Analog Computer: It converts 
nonlinear data to an electrical input. 

4. Control and Programming: Used in chemi- 
cal, petrochemical and other continuous 
processes to control a variety of functions. 
If the shaft is rotated at constant speed, 
control will be a function of time. 


Several series of Vernistats are avail- 
able for use with the Function Generator. 
For a complete description drop us a 
line. 


vern istat division 


PERKIN-ELMER CORPORATION © 767 Main Avenue, Norwalk, Connecticut 
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FIG. 3. DATA SPHERE being opened on deck of 
picket ship after recovery from South Atlantic after 
its successful re-entry from altitude of more than 
200 miles. Ampex MR-100 tape recorder, potted 
in urethane foam suffered no injury from impact 
or heat. 


doesn’t water-log. Also urethane lasts much 
longer due to its ability to respond elastically when 
pressure is relieved without deteriorating like wood 
laminates. Construction costs are cut because it can 
be “foamed-in-place”, eliminating the time-consum- 
ing shaping of wooden structural members.* 


Microwave Characteristics 


Another project involves the determination of 
the characteristics of urethane foams at micro- 
wave frequencies for use as radome cores, micro- 
wave absorbers, etc. A recently completed test 
facility consists of approximately two tons of X 
band equipment intended primarily for the simul:- 
tion of various applications of the urethane foams 
in radar installations.® 

Other work in this area includes the installation 
of the world’s first urethane foam radome at Ottawa 
by the National Research Council. The radome, it- 
cluding joints, is constructed almost entirely of 
urethane. With an equatorial diameter of 26% ft the 
structure consists of 115 pre-molded rigid panels it 
nine different geometric shapes and sizes, 3%” thick. 

Each panel was molded with a nylon skin sur 
face which increases the load and stress resistanc 
of the entire unit. Density of foam used was about 
6 lb/cu-ft. Plans call for the assembled radome 


cut into three sections and moved by NRC tgs 


another site for testing with field radar equipment 
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Another application involves a custom-molded 
package of urethane foam designed to ship delicate 
magnetron power tubes which are used to transmit 
high frequency radar waves in Dewline installa- 
tions. The foam package, contained inside a cor- 
rugated cardboard case, replaced a wooden packing 
case with rubberized hair for cushioning. It re- 
duced packaging costs by 30%, cubic space by more 
than 85%, and cut weight by more than 65%. These 

i savings represented 55 cu-ft, and 157 pounds per 
unit—obviously a substantial reduction in shipping 
costs. 

In this particular application, many of the 

1))] packages were shipped to Dewline installations in 

meat the Arctic region where temperatures ranged as low 
as —50°F. Here, the fact that urethane foam doesn’t 
stiffen at extremely low temperatures was a definite 
asset. 








Other Military Uses 

A variety of present day commercial applications 
could well lend themselves to military uses. Among 
these is the practice of injecting a mixture of isocya- 
nate and polyester into hollow-wing tips. The foam- 
ing action fills every crevice, producing a strong, 
light-weight wingtip through a method of fabrica- 
tion that saves uncountable man-hours of labor 
compared to previous methods of wingtip con- 
struction. 

In a totally different type of application, urethane 
has been used with considerable success as an inter- 
lining material in garments where warmth-without 
weight is essential. Several clothing manufacturers 
have used it in coats ranging from ski-jackets and 

‘| other sport clothing to tailored women’s coats. 
Parallel military uses might include frog-man swim- 
ming suits or helicopter pilots suits for operation 
in Arctic waters, and uses cited show that design 
engineers are increasingly finding applications for 
the versatile urethanes in military and industrial 
applications. 

Mobay Chemical Company, Pittsburgh 5, Pa. who 7 Ed 

. f introduced urethane chemistry to the United States ; a 
five years ago, is a leading producer of isocyanate 
chemicals which are used in the manufacture of 
urethane foams, solid elastomers, coatings, and 
other products. Mobay is jointly-owned by Mon- MUFFIN FAN SELLING PRICES 


santo Chemical Company and Farbenfabriken- 
. | Bayer AG of West Germany. : ; 1-9 10-24 25-49 50-99 100-499 500-999 1000 up 
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“PIG-TAILOR'’® 





No accessories 


3 minute set up $ 12 5.00 


‘*PIG-TAILORING’’ 


@ revolutionary new mechanical process for 
higher production at lower costs. Fastest 
PREPARATION and ASSEMBLY of Resistors, 
Capacitors, Diodes and all other axial lead 
components for TERMINAL BOARDS, PRINTED 
CIRCUITS and MINIATURIZED ASSEMBLIES. 


PIG-TAILORING eliminates: + Diagonal cutters 
« Long nose pliers « Operator judgment « 90% 
operater training time + Broken components « 
Broken leads + Short circuits from clippings « | 
65% chassis handling «+ Excessive lead tavtness 
e Haphazard assembly methods. 


PIG-TAILORING provides: + Uniform component 
position « Uniform marking exposure « Minia- 
turization spacing control + ‘'S'’ leads for termi- 
nals « **U"" leads for printed circuits + Individual ‘ 
cut and bend lengths » Better time/rate analysis 
e Closer cost contro! + Invaluable labor saving 
e Immediate cost recovery. 


Pays for itself in 2 weeks 
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Close-up views of 
“SPIN-PIN” illustrate 
fast assembly of 
tailored-lead wire to 
terminal. 
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Multicoupler Testing 


FIG. 1. DISTORTION TEST setup for measurement of multicoupler perform- 


ance. 
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FIG. 2. ISOLATION TEST. (Note) Dividing pad is required only when one 
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sweep generator is used for both gain and isolation setups. 





Satisfactory performance cannot be ex. 
pected when a number of conventional 
communication receivers are directly 
connected to a common antenna. The re. 
sulting mismatches and divisions of input signal power 
appearing at the input terminals of one receiver pro. 
duces a spurious carrier in the other receivers. Usually, 
satisfactory operation of the receivers can be achieved 
only by connecting a well-designed multicoupler to the 
antenna to distribute the incoming signals among the 


receivers. 
+ * * * 


To test a multicoupler thoroughly all of the im. 
portant aspects of its performance must be measured, 
These include: 

. Input impedance 

Power gain 

Noise Figure 

. Distortion 

Performance under heavy overload conditions 
from: 

1. Input signals in the pass band, or 
2. Input signals outside the pass band 
Breakdown under gross overload 

. Output impedance 

. Phase Delays 

1. Between output circuits 

2. Between output and input circuits 
I. Isolation 

1. Against false signal power injected into one 
output circuit resulting in 
(a) false signal power in any other circuit, or 
(b) false signal power at the input terminals 
of the multicoupler. 
2. Against load changes at one multicoupler out- 
put resulting in 
(a) gain changes at any other multicoupler 
output. 
(b) impedance changes at any other multi. 
(c) 


HOO > 


mo 


coupler output. 
impedance changes at the input to the 
multicoupler. 
3. From the main power lines. 
J. Stability against 
1. Power line variations 
2. Temperature changes 
3. Deterioration from use or age. 

In an adequately designed multicoupler or in ont 
which is out of order, any or all of these aspects may 
be a strong function of frequency. Tests should there: 
fore be made over the full frequency band. Frequency 
sweeping techniques are generally recommended. 
Where these are not practical, a carefully selected as 
sortment of fixed-frequency tests can be useful. For 
field testing a multicoupler of proven design and pet: 
formance, one or two spot frequencies may be ade 
quate. 

The performance measurements in the foregoing 
list can be considered as special forms of either an im 
pedance measurement or a signal level measurement. 
Aspects A, G, H and I, (b) and Iz (c) are essentially 
impedance measurements. 

For most multicoupler applications, the impedance 
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FIG. 3. NOISE FIGURE test, block diagram. 


specifications are broad and measurements of the func- 
tion in the complex plane can often be replaced by 
measurement of its absolute value by resistance substi- 
tution or by calculation from the measured VSWR. 
Measurements of the remaining parameters are clas- 
sified in this discussion as signal level measurements. 
The procedures for these measurements of level, un- 
fortunately, are not as straightforward as they might 
at first appear to be. A good multicoupler is an in- 
strument which presses electronic technology to its 





practical limit in a number of regards. It is not sur- 
prising, therefore, that unusual care is needed to meas- 
ure multicoupler performance. In particular, the fol- 
lowing factors should be kept in mind throughout the 
measurement procedures: 

1. The operating bandwidth in megacycles (Typ- 
ically for HF applications the multicoupler must 
operate over a 16:1 range from 2 to 32 mc.) 

2. Attenuation factors (Typically for power; 10° to 
10") 

3. Linearity (Typically 0.1% to 0.01%) 

Baced on these factors and on practical laboratory 
experience, the following set of rules has been worked 
out as a guide for making multicoupler performance 
measurcinents: 


A. Work Area 

1. Make measurements in an electrically quiet 
area. A screen room is useful. ; 

2. Use benches with a grounded metal surface. 
Provide protection against shock hazard with 
an overlying plastic sheet. 

3. Use a shielded power line isolation trans- 
former to supply all instruments and benches. 


‘ 


B. Measurement Setups 

1. Use only newly calibrated instruments. 

2. Make a separate setup for each class of meas- 
urement (Fig. 1). 

3. Once the setup is made and checked out, do 
not interchange its components for other pur- 
poses. 

4. Design the setup using switches (shielded or 
coaxial if necessary) to avoid repeated han- 
dling of cables and connectors. 


C. Components 

1. Use high quality gold-plated connectors. 

2. Use double shielded coaxial cables with in- 
sulating jackets. 

3. Use high-frequency type low-leakage compo- 
nents for isolating pads and resistive termi- 
nations. 

D. Measuring Circuits 

1. Use measuring circuits based on a switched 
substitution method. 

2. Keep the detector and as much of the other 
circuitry as possible common to the system 
before and after substitution. 

3. Arrange the switching to keep the signal pow- 
er levels constant at the detector and other 
critical components. 

4. Use a circuit which employs one or more good 
calibrated attenuators as the reference stand- 
ard for the measurement. 

5. Use frequency sweeping methods where prac- 
tical. 

Block diagrams of some typical measuring circuits 
used at CGS Laboratories, Inc. are included to illus- 
trate the general measurement methods just described. 
These are: Fig. 2 for isolation, and Fig. 3 for noise 
figure. 

These principles employed in these setups will be 
obvious without further comment. The detailed rea- 
sons behind these designs are not of general engineer- 
ing interest but are available on request to any who 
would find them useful. (From 18 page booklet, “Mul- 
ticoupler Performance,’ TRAK Electronics Co., Div. 
of C.G.S. Labs. Inc., Wilton, Conn.) 
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FIG. |. SUPER-SPEED Motion Picture 
Photography is accomplished by con- 
tinuous motion of film instead of intermittent film 
motion used in conventional cameras. Rotating prism 
moves image in synchronism with film during the. in- 
stant the shutter tooth-space is open. 


Design engineers are finding the use of high speed 
motion picture photography, at frame speeds of 150 to 
18,000 pictures per second, a powerful new tool in 
the study of design and production problems involving 
the movement of mechanical parts, fluids or devices. 
When motion pictures taken at 18,000 frames per sec- 
ond are projected at the normal speed of 16 frames 
per second, motion is literally “stopped.” Time is 
magnified a thousand times, and space is magnified by 
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FIG. 2. Left, Straight High-Speed Camera Model 
WF-1, WF-3 and WF-3T; Right, Model WF-1I4 with 
superimposed oscillographic streak for accurate tim- 
ing of events photographed. 


projection on the enlarged screen. Thus operations, 
too fast and too minute for the human eye to follow, 
can be recorded and the results analyzed picture by 
picture. 

High speed motion studies of calculating machinery, 
motors, generators, firearms, relays, switches, wind 
tunnel phenomena, flow of liquids and gases, impact 
tests, rockets and missiles, airplanes, explosive effects 
of bombs, shells, grenades and many other applications 


are numerous. High speed photography has saved 
engineering time, spot-lighted design weakness in 
models and exposed the reason for parts failure; sav- 
ing time, money and company reputation. 

Super-high speeds up to 18,000 pps are accomplished 
in the Fastax camera which differs from an ordinary 
motion picture camera in that the film is pulled past 
the aperture in a continuous motion, instead of mov- 
ing intermittently. Instead of a shutter which exposes 
each film frame during a stationary phase of its stop- 
and-go cycle Fastax frames are exposed through a 
rotating prism, traveling at the same rate as the film 
(Fig. 1). Fastax cameras are available in 8mm, 16mm 
and 35mm film sizes with speeds from 150 to 18,000 
pps in both straight motion picture and combined mo- 
tion picture-oscillographic models( Fig. 2). 

Operation of the Fastax camera is not complicated 
and can be entrusted to almost anyone with some 
knowledge of photography after a little training. 
Changeable Wollensak Raptar lenses in focal lengths 
from 5.3 mm to 80 inches provide highest definition, 
edge-to-edge sharpness and brilliance. High intensity 
lights and a wide range exposure meter complete the 
equipment needed to take pictures of objects in full 
motion at the highest exposure speeds. (From 4-page 
High-speed Photography brochure, Wollensak Optical 
Co., 850 Hudson Ave., Rochester 21, N. Y.) 


For this brochure and additional information on Fastax cameras 
circle 126 on reader service card. 
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FIG. 1. CABINET COOLING PANEL, Model RFM, is designed 


to continue its cooling function even though cleaning of filter is 


neglected during combat conditions. 


The Rotron Model RFM Cabinet Cooling Panel, ex- 
pressly designed to flush standard 19” enclosed relay 
racks of any height with clean filtered air is equipped 
with a unique air filter of the “non-loading” type. 
This means that airflow cannot be impeded even if 
cleaning the filter is completely neglected, as could be 
the case under combat conditions. In such a case the 





Panel Fan Filter Designed for Combat Conditions 


RISE IN TEMPERATURE BETWEEN 
AIR ENTERING AND LEAVING CABINET 
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WATT DISSIPATION INSIDE CABINET 
FIG. 2. MINIMUM TEMPERA- 
TURE rise in cabinet even at high 
power dissipation rates is shown 
with both clean and dirty filter 


conditions. 


filter will no longer collect dust but will nevertheless 
supply almost the same amount of cooling air as when 
clean, and proper operation of equipment in the cabi- 
net is not endangered. 

Also, the filter is 17” thick, capable of collecting 
large amounts of dust between cleanings, and because 
it can be cleaned in the field, requires no replacement. 






The forced draft upward through the cabinet created 
by the RFM cooling panel results in much more ei- 
ficient cooling than is obtained by the natural internal 
convection of the cabinet alone. The minimum rise 
in air temperature inside the cabinet may be con- 
sidered a good measure of the cabinet cooling (Fig. 2). 

Cleaning the filter is simple and rapid. Turn the 
two quarter-turn fasteners counterclockwise and re- 
move the filter located behind the grill. The filter as 
supplied is coated with a water soluble adhesive which 
can be removed by directing a stream of water (pref- 
erably hot) at the intake side of the filter. Shake out 
excess water and allow to dry. After drying, the filter 
should be sprayed with a water-soluble type of filter 
coat, and re-installed. 

If a water-soluble filter adhesive such as FilterKote 
E adhesive, by Air-Maze of Cleveland, Ohio is not 
available, the filter may be dipped or sprayed with a 
good grade of commercial lubricating oil. Such filters 
must be cleaned by immersion in kerosene or gasoline. 

A filter should not be considered dirty until sub- 
stantial deposits are found to have penetrated through 
its entire thickness. Once an interval has been estab- 
lished in a certain location, it is likely that future 
cleaning cycles will be comparable in length. (From 
new 4-page catalog Sheet 50108-1A, for Rotron Ring- 
binder Catalog, Rotron Mfg. Co., Inc., Schoonmaker 
Lane, Woodstock, N. Y.) 

FOR THIS LITERATURE CIRCLE 127 ON READER-SERVICE CARD 





Automatic Transistor Tester Measures to Mil-Specs 


RAPID, ACCURATE testing of large numbers of 
transistors and diodes is a prime requirement for 
many manufacturers of systems and equipments using 
semiconductor devices, as well as for all major semi- 
conductor producers. To avoid the inherent faults 
of test programs which rely on human operator deci- 
sion making, the Automatic Semiconductor Test Sta- 
tion (Fig. 1) was developed by Optimized Devices, 
Inc., Thornwood, N. Y. Incorporating Precision Com- 
parator and Voltage Reference modules as compo- 
nents, all its measurements reliably conform to the 
requirements of MIL-S-19500B. 

Diodes and transistors, in either silicon or germani- 
um types, may be tested. Selection of any of the com- 
monly used measurements is readily accomplished by 
means of the modular components. Power ratings of 
units tested include all potentials from 0-100 volts and 
currents up to three amperes. Sequencing and loading 
may be automatic or manual. Programming is by 
means of 10-turn dials and selector switches. Readout 
is GO, NO-GO, digital display, automatic typewriter 
printout or punch card. Test accuracy is 1%. 

The Test Station system was designed to utilize a 
number of modules in order to facilitate modifications 
or additions at a later date. The basic modules are 
the scanner, test modules, precision comparator and 
programmable power supplies. The modules may be 


connected as building blocks to develop systems for a 
variety of system capabilities. 

Any number of tests can be accomplished by adding 
test modules up to the capacity of the scanner. Higher 
power test specimens may be accommodated by using 
programmable power supplies with higher ratings. 

In a typiéal test system, a semiconductor device will 
be subjected to a number of individual tests or other 
operations in a particular sequence. A scanner is used 
to switch the test specimen through a number of posi- 
tions. In each position, a particular test module is 
used to instrument the test. Such information as semi- 
conductor test voltages, test range and test limits may 
be set from the panel of each test module. Each test 
module provides the test results and programmed limit 
information to a precision voltage comparator and 
digital readout equipment. The comparator compares 
the test result signal to the limits and gives a GO 
indication if the signal is within the limits. A GO in- 
dication instructs the scanner to advance to the next 
test. A NO-GO indication normally stops the test at 
that parameter. 

In order to simplify design and to utilize the opti- 
mum capabilities of the precision comparator, a com- 
mon scale factor is used regardless of which test 
is in process. The output of each test module is 1 
volt de full scale regardless of which range or measure- 








FIG. 1. OPERATOR judgements and decisions are 
eliminated to improve speed and accuracy in new 
transistor and diode tester. 
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ment is set up. For example, referring to Fig. 2, Ico is 
detected by a voltage drop across resistor R. This re- 
sistor is changed to provide various ranges, but the 
voltage drop to the comparator is always 1 volt for 
full scale reading. In the Bree test, Beta ranges of 
100 or 1000 may be provided. Scale factor is once 
again 1 volt de for full scale reading. 

The design of a typical module may be explained in 
detail. The measurement set up in Fig. 3 is V.. for 
a PNP transistor. Conditions of the test are that the 
transistor collector-to-base junction voltage be meas- 
ured under an applied constant current. In order to 
accomplish this, an operational amplifier (Philbrick 
K2-X) is used as shown. Input current is programmed 
by means of a programmable power supply (labeled I 
ADJUST) and a fixed resistor (labzled I Range Res.). 
The resistor may be changed in decades by a selector 
switch. The I ADJUST Power Supply is programmed 
by a ten-turn potentiometer with a 1000-division dial. 
These two controls set the current to the input node of 
the operational amplifier which may be considered at 
ground potential. 


AUTOMATIC TRANSISTOR Ico 


a v MODEL 2-5 
x COMPARATOR 
a 
= MODEL V-1D 
REFERENCE 
- 


FIG. 2. VOLTAGE DROP to comparator is stand- 


ardized at | volt, full scale. 


I-RANGE RES. 


ee 
I ADJUST 
(E, 0-100v.) 


OPERATIONAL 
AMPLIFIER 


Vx (1.00 V FULL 
1 SCALE) 


FIG. 3. TYPICAL test schematic for Ven. of PNP 


Transistor. 


The amplifier has the characteristic of maintaining 
the current through the transistor at exactly the value 
set by the input circuit. The resulting transistor junc- 
tion voltage appears at the amplifier output and may be 
measured with respect to ground. The dynamic range 
of the amplifier is slightly greater than 100 volts. A 
100-to-1 voltage divider is used to scale the Vx signal, 
which may be connected to a digital voltmeter or 
precision comparator with high and low NO-GO limits. 

Other standard tests performed in similar manner 

leakage currents, breakdown voltages, saturation 
roltazes, dc gain, punch through and small signal 

n” measurements. Up to 25 individual tests may be 
included in any desired sequence. Override, skip and 
lelay functions may be added to speed operation. 

bunters tally all starts and rejects; also the testing 
tation is completely self-testing and fail-safe. 
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CLAROSTAT SERIES 53 


Used and proved superior in tens of thousands 
of installations, the Clarostat Series 53 
molded carbon pctentiometer is now available 
in quantity schedules to meet any production 
requirement. 


The extraordinary performance and reliability 


of the Series 53 resuit from a Clarostat-con- 
ceived design that eliminates all metal-to 


é Pre-molded and pre-selected resistance 
element. 


i¢. One-piece carbon contact with 
simultaneous contact on resistance 
element and collector terminal. 


“% Zero backlash. Maximum stability. 


Gold-plated terminals for easiest 
soldering. 


© Grease seal around shaft. 
% Terminals molded in element and control base. 
Full 2-watt rating at 70°C. 


%- Available in completely encapsulated 
units for maximum environmental protection. 


4 


CLAROSTAT 
pe 


metal movable contacts, reducing noise, wear, 


and backlash. 


For any application requiring the inherent su 
periorities of the molded carbon potenti 
ometer, check the extraordinary features of 
the Clarostat Series 53 before settling for the 
ordinary... 


direct 
line | 
service 
IMMEDIATE 
DELIVERY ! 


Phone loce! Clarostat Industrial 
Distributor for popular, standard Series 53 
or military style RV-4 units... for 
fast from local stock. 


delivery 
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SPECIFICATIONS: 

200V 50-60 cps 3 phase 

340 CFM free air delivery 
Weight: 9.7 Ibs. 

Ambient: 85°C 

Lubrication: Reservoirs assure 
continuous lubrication of bearings. 
Units constructed and tested to 


applicable military specifications. AIR FLOW 


C.F.M. 
B1323-12 


OUR FIELD ENGINEERS WILL GLADLY ASSIST YOU IN YOUR COOLING PROBLEMS 


Air-Marine motors and cooling units have been 
designed and tested to meet the specifications of both 
the military and industry. 


air-marine motors, inc. 


-MAR 
.* “ 


369 Bayview Avenue 
Amityville, L.1., NY, 


2221 Barry Avenue 
Los Angeles, California 


) é 
“ors: * 


in Canada AAE Limited, Weston, Ontario 
WRITE TODAY FOR OUR NEW CATALOG 
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New Ultra-Violet Detector is 
Blind to Sunlight 


A highly-sensitive detector of ultraviolet radia- 
tion produced by: open flames which is unaffected 
by sunlight, thermal radiation and artificial illumi- 
nation has been developed by the Thomas A. Edison 
Research Laboratory »f West Orange, N. J., as a 
result of seven years research. Its selective action 
makes it very useful in detection of flames to pro- 
vide a nearly instantaneous fire alarm, compared 
with the slow response of thermostats and sprinkler 
systems. Conventional thermostatic systems must 
be set to a rather high temperature to avoid false 
indications from normal localized high tempera- 
tures, and by the time a flame has operated the 
thermostat or sprinkler, the fire usually has a good 
start. In the case of sprinkler systems, water dam- 
age is generally greater than that caused by the 
fire if it is detected as soon as it starts. In aircraft 
fires prompt action might prevent many fatal acci- 
dents every year. 


FIG. |. ULTRAVIOLET radiation in the 1900°— 
2900° Anstrom region is necessary to activate new 
detector tube. Co-developer Dr. John B. Johnson, 
of Thomas A. Edison Laboratories holds the gas 
filled tube which operates on a principle analagous 
of that of a Geiger-Mulier tube. Inset shows close- 
up of UV detector tube. 

The U-V Detector can also be used as a tlame- 
out alarm, in which its normal conducting state is 
maintained as long as the flame gives off ultraviolet 
light. As soon as the flame dies, the tube ceases to 
provide an output current, which sets off an alarm 
or operates a control to cut off the fuel supply and 
prevent a possible explosion. 

Consisting of a gas-filled transparent globe of 
special glass 1%” in diameter with two symmetrical 
electrodes (Fig. 1), the U-V detector operates on 
an ac applied potential of 700 volts with a load 
impedance of a few thousand ohms. Average cur- 
rents from 1 to 25 ma may flow, depending on the 
intensity of the ultraviolet source. The circuit of 
Fig. 2 is recommended for alarm type applications. 

It responds only when ultraviolet light from 
sources such as flames, containing wavelengths in 





WITH 
CVC HYGE 


You can produce and reliably repeat 
today’s widest range of shock wave- 
forms—half-sine, 1% cosine, saw- 
tooth, square and combinations— 
with CVC HYGE. 

You'll find a HYGE model to 
meet your requirements for labora- 
tory or production line use. With 
HYGE, you'll have a compact source 
of stored energy at your fingertips 
for producing shock waveforms to 
meet most test specifications—and 
at a cost of only pennies per test. As 
new requirements develop, HYGE 
lets you adapt to them by adding a 
simple metering pin. 


’ Large laboratory model. 
Thrust capacity to 40,000 
> Ibs.; acceleration, 2000G. 


' Small laboratory model. 
_ Thrust capacity to 10.000 
| Ibs.; acceleration, 500G. 


Thrust to 15,000 Ibs.; ac- 

celeration, 100G. Pro- 

vides most widely speci- 

fied shock pulses: MIL- 

_ E-5272A (11 +1 ms half- 

' sine) and Ramo-Wool- 

_ ridge (6 +0.5 ms Saw 

_. tooth). 5 tests in 5 min- 

_ utes at less than 5¢ per 
- test. 


WRITE for HYGE 
Bulletins. Or, out- 
line your require 
ments and ask for 
a specific recom- 
mendation. 


Consolidated Vacuum 
Corporation =< 


ROCHESTER 3, NEW YORK 
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the range of 1900° to 2900° Angstroms, falls on TRANSISTORIZED DC POWER FOR FAIL/SAFE OPERATION 


and activates the electrodes as the electric poten- 
tial approaches its peak value during the rectified 
ac voltage pulse. An electron emitted from a nega- 
tive electrode at this instant starts ionization of the 
gas which builds up to a current avalanche which 
continues to flow until the voltage falls near the ° 
end of the pulse, when it is extinguished. It starts EF XC, lu $ZVE 
again near the peak of the next pulse if the ultra- 
violet light is present to initiate electron emission 
from the electrodes. When the ultraviolet radiation i 
intensity is sufficient to activate an appreciable Z 
number of pulses, the average transmitted current 
becomes large enough to operate a relay or other iy 
device. : 

The device is rugged, operates over the tempera- : 


i 
i 


ture range of —65° to 200°C, and provides a suf- 


IDL Shaft Angle Converters ficiently large output so that electromechanical re- } ' 
are fully qualified lays and controls can be directly operated without i y \ 
per MIL-E- 5272 A amplifiers. Normally a 60 cps voltage is used to — | 4 
activate the circuit, but for certain purposes fre- 


for Operation: quencies up to 3 mc may be used. For example, 


At temperatures 0°F to 160°F 
per Paragraph 4.1.1 Procedure 1 
From 0.55 to 14.7 p.s.i.a. 
per Paragraph 4.5.3 Procedure 3 C, 
Under vibration 5-5000 cps .IMFD , 1000 V 
per Paragraph 4.7.1 Procedure 1 —— 
30 V 


for Exposur e: POWER SOURCE 700 BRIDGE RECTIFIER u-v 

To Humidity and Temperature ae DETECTOR 
ber Paragraph 4.4.4 Procedure 1 | —— m P 

To Sand and Dust ” Prevents damage to power supply load under any conditions. Unique 

te 50 ha = ie bs teh electronic circuitry monitors output voltage at all times and reduces 
per Paragraph 4.6 through 4.6.13 7 output voltage and current to nominal zero if output attempts to rise 

To Shock i © a i 
iach 4862 Qeaiahine’s 3 above operating voltage. Of course turn-on and turn-off transients are 
and Paragraph 4.15.2.1 : also eliminated. 

To 10 G’s Sustained Acceleration aay 
ber Paragraph 4.16.2 Procedure 2 TO FIRE DETECTION ALARM cincu + 

For Linear Motions, Model ? 


. . TO FLAME OUT 
500206 provides accuracies of ALARM CIRCUIT 


ee ae | FIG. 2, UV DETECTOR circuit for fire or flame- 
For Angular Motions, Model out alarm applications uses short, high-current 
500406 provides accura- pulses derived en any ac power source, 60 cps to 
cies of one tenth degree; 3 mc frequency. 
Model 500407 provides accu- 


racies of a tenth of a minute. 


3600.~ ,5 WATTS 























Each unit provides bidirec- when the tube is used for quantitative measurement 
tional rotation for applica- of radiation intensity, the supply frequency must 
tions in mechanically geared be high enough so that a substantial number of 
A cg be ne pis 4 and non-conducting half-cycles exist at the highest 
laced , Baa pon digital y radiation intensities employed. Its response at high 
mat for visual readout or for frequencies also enables its use for voice communi- 
recording. cations via “invisible” U-V light by night or day. 
Maximum altitude of operation is at least 50,000 
For specifications on feet, being limited only by cosmic radiation and 


these components, ask - . er ° 
IDL for their data unfiltered solar ultra-violet radiation above this 


sheet, ‘Shaft Position : 
, altitude. 

The Edison U-V Detector Tube was developed 
by Dr. Dennis H. Howling, head of Physics De- 
partment of the Thomas A. Edison Research Lab- 
oratory, in collaboration with Dr. J. B. Johnson, 
Consultant Physicist. Dr. Johnson is also known for 
PUM i his work in identifying the thermal noise in re- 

weal 54 MECHANIC STREET, ATTLEBORO, MASS. sistors, which forms the basis for the measurement 


= of signal-to-noise ratio in electrical circuits and just- 
ss AS Nee ly bears the name “Johnson Noise.” ew A Bg a 
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ACTUAL SIZE 


SUB-MINIATURE 
WIRE 





75 PHYSICAL SIZES 


Precision’s Type TX resistors are unsurpassed in uniformity of 
performance. 


New winding techniques mass-produce resistors free from dan- 
gerous ‘“‘cross-overs’’ and insulation breakdowns. Maximum 
reliability is assured .. . and . . . at mass-production prices. 


According to your need, PRECISION’S Type TX Resistors may 
be had in the size and resistance value you want for your circuit. 
Terminals may be either axial or radial. Tolerances are standard 
from +1% to +1/20%. Where extreme accuracies are re- 
quired, tolerances to +1/100% may be obtained... inductively 
or non-inductively wound. 


Military requirements are to PRECISION’S specifications. 





PHYSICAL SIZE: Available in 75 sizes, ranging from diameters from 
3/32” through 3/8” and lengths from 3/16” to 1-1/2”. 





RESISTANCE RANGES: From .01 ohm through 5.0 megohm — in any 
resistance value required or decimal part thereof. 





ACCURACY: +5% to +1/20%. Tolerances +1/50% to +1/100% 
(absolute) available on specification. 





TEMPERATURE COEFF. OF RESISTANCE: Standard +0.001%°C. through- 
out. Special temperature coefficient + 5000 ppm® to +1 ppm°C. 





For complete information about PRECISION’S Sub-Miniature 
Type TX Resistors, write to: 

RA AOS RLS TEL SE LIE EE MOBS ERNE CA EN LTE, 
PRECISION RESISTOR Co., Inc. 


MANUFACTURERS OF WIRE WOUND RESISTORS EXCLUSIVELY 
119 U. S. Highway #22, Hillside, New Jersey 
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Teamed Generators 
Produce Multi-Pulse Code 


Multiple pulse coding applications are of importance 
in a number of military systems including communi- 
cation, telemetry, countermeasures, IFF and under- 
water sound. Consequently, pulse generators capable 
of producing complex pulse codes are frequently re- 
quired in laboratories which are doing test or circuit 
design work in these fields. An ingenious arrangement, 
first shown at WESCON this year, utilizes up to four 
Rutherford B-7B individual pulse generators teamed 
to produce four separate pulse outputs all synchronized 
to one of the units which not only acts as a master 
pulse generator but also provides one delayed output 
pulse. The three remaining instruments are turned to 
“External Trigger’ and receive their actuating im- 
pulse from the first (Fig. 1). Actually any one of the 
instruments can be used as the independent triggering 
source, or all may be triggered from a suitable pulse 
generator such as a radar or pulse telemetry system. 

When the requirement for a four-channel pulse gen- 
erator no longer exists the individual pulse generators 
can be separated and used as individual pulse genera- 
tors, thus avoiding the expense of an expensive 4- 
channel pulse unit which would be only occasionally 
used. 

The individual Model B-7B’s are rack mountable and 





FIG. 1. FOUR PULSE GENERATORS, Model B-7B, 
are teamed together to produce a multiple pulse 
code frequently required in test or development labor- 
ratories, or used separately, avoiding tie-up of funds 
in occasionally used equipment. 
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PRINTED CIRCUITS 
SUBASSEMBLIES 


Pace Circuit’s specialized experience and 
advanced facilities provide an unusual 
flexibility in printed circuit and subassem- 
bly design and manufacture . . . from mock 
ups to full production runs. Miniaturized 
and encapsulated designs a specially. 
New expanded plant and processing 
equipment plus unique quality control 
techniques assure top reliability consist: 
ently .. . on time. Join our growing cus 
tomer list of leading electronics firms. Call 
or write for full information. 


HIGH RELIABILITY 
FASTER DELIVERY 
Sales 


== in pi oe 
PACE CIRCUITS CORP 


393 Sagamore Avenue, Mineola, New Yor 
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FIG. 2. PACKAGING MIXER units permit mixing of 


2, 3 or 4 B-7B unit pulses in any manner. 
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FIG. 3. (A) Separate outputs of four B-7B Pulse units 
are individually variable in all respects. (B) One exam- 
le of a complex pulse code in which pulse generator 
o. | controls repetition frequency and other pulses 
are slaved to follow in sequence with any duration, 
eerity and amplitude desired. {Cc Pyramid wave 
uilt up by "stacking" four individual positive pulses 
of different duration and delay. 


feature the following specifications: 50 v amplitude 
delivered into a 50 ohm load; delay with respect to 
Sync. Out is 0 to 10,000 psec; pulse width, 0.05 to 
10,000 psec; and repetition rate of 20 cps to 2 me. 
Also shown at WESCON was a series of packaging 
mixers (Fig. 2) which attach externally to deliver a 
combined pulse output from 2, 3 or 4 B-7B’s to a sin- 
gle load line. This mixer shown connected to the out- 
put coaxial jacks at the right end of each pulse gen- 
erator. With this arrangement, each master pulse is 
followed by a train of up to four delayed pulses which 
can differ in polarity, amplitude and duration from 
the master (Fig. 3). 

As shown in Fig. 3-A, the outputs of the three gen- 
erators are completely and independently variable 
with respect to delay attenuation, polarity, rise and fall 
time. The frequency of all pulses are governed by pulse 
generator No. 1, but the relative positions, polarities 
and amplitudes of the remaining pulses can be ad- 
justed to make any pattern desired (Fig. 3-B). If 
desired the widths can be varied on an all-positive 
pulse program and build a pyramidal wave (Fig. 3-C). 





The B-7B Pulse generator and packaging mixers are 
Products of Rutherford Electronics Co., 8944 Lind- 
blade St., Culver City, Calif. 
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LGP-30 |COMPUTER ABSTRACTS 


(Application Report #10, from which the following is abstracted, is free upon re- 
quest from Royal McBee Corporation, Data Processing Division, Port Chester, N.Y.) 


Subject: Design / User: Brown Fintube Company, Elyria, Ohio 


Tue Prosiem: rush quotation for heat exchanger 
to potential customer. Determine best heat ex- 
changer vs. cost combination. Perform necessary 
computations to obtain values for total surface 
area; total number of exchangers; area/exchanger; 
velocity and pressure drop—shell and tube; film 
coefficient; log mean temperature difference; over- 
all transfer rate; clean rate; overall fouled rate; 
surface actually required; duty; price. 


MErTHop: the compact, low-cost Royal Precision 
LGP-30 Electronic Computer. 


Input Data: except for special specifications 
which are handled by design engineers, non-techni- 
cal personnel fill in data directly from customer 
inquiry sheets. This information is then punched 

. 3 | wag on tape. 

SOLUTION: the en- 
gineer reads the 
above data into stor- 
age in specifically 
assigned memory lo- 
cations on the computer’s magnetic drum. The set 
of program instructions—also stored on the drum— 
then directs the computer where to find the input 
data and what mathematical operations to perform 
in the proper sequential order. The program then 
further directs the computer to store the various 
answers in specifically assigned memory locations. 


Of notable interest is the incorporated test fea- 
ture which allows any type and arrangement of sec- 
tions to be tested by the computer. The program 
not only compares calculated values, but provides 
a corrective computation and recomputes all con- 
ditions until satisfactory values are obtained. The 


engineer need only type in the exact arrangement 
desired to have the computer calculate his proposed 
arrangement — assuring complete versatility and 
control over the program. 


Output: all numbers required for the final speci- 
fication sheet, including price, are provided —as 
well as key inter- yy Fa az 


paneer rons eanennepaanens — 






mediate answers © 

to enable the en-/ “ie 
gineer to exer-| 
cise judgment.| 
The computer _ 
automatically [ 
controls the type- ’ 
writer so that” eet. erie TE 
all answers are printed out in the desired format. 


Conc.usions: with the LGP-30, Brown Fintube 
has reduced total time on typical heat exchanger 
designs from one or two hours to approximately 3 
minutes. Better design vs. cost combinations have 
been obtained—with a resulting increase in con- 
tract awards and the elimination of under-bidding. 
According to company officials, “perhaps the most 
significant contribution of the LGP-30 has been 
the release of engineering manpower for more basic 
and profound studies.” 





S$ Royal Precision Corporation 


Royal Precision is jointly owned by the Royal McBee and 
General Precision Equipment Corporations. LGP-30 sales 
and service are available coast-to-coast, in Canada and 
abroad through Royal McBee Data Processing offices. For 
your free copy of Application Report #10, as well as full 
specifications on the compact, mobile LGP-30, write today to 


ROVAL MCBEE CORPORATION, data processing division, Port Chester,N.Y. 
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e smproved performance and characteristics 


~ dex reased TP 4-P 
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and Demultiplexer. 






Bs transmitter. 










The Multiplexer and Demultiplexer are tran- 
sistorized equipments, including necessary 
bandpass filters, line amplifiers, carrier fre- 
quency sources, modulators and attenuators. 
The Multiplexer requires a nominal 14 volts 
DC at 125 milliamperes; the Demultiplexer, 
approximately 200 milliamperes at the same 
voltage. The power supply is normally pro- 
vided from the Northern Radio Power Supply, 
Type 223 Model 1, which is plugged into the 
rear of the Type 250 Model 1 Shelf. 





fy 
yA —— 


Two Multiplexers, Type 248 
Model 1, are required for full 
utilization of the capacity of a. 
% radio transmitter. One is used to 

. transmit telegraph, telephone, or 

facsimile signals from two vf . 
circuits to the radio channel 
designated as sideband A. The 
second Multiplexer performs the 
same function for sideband B. In 
this way four vf circuits are 
applied to the twin-channel radio 


we/ght and power consumption 


nal replacements for Military types TD97 and TD98 


Rear view of a Multiplexer- 
Demultiplexer Shelf, Type 250 
Model 1, showing 2 Transistorized 
Power Suppliers and Changeover 
Relay. 


ALL-TRANSISTOR 


ORTHERN RADIO muttTiPLEXER and DEMULTIPLEXER 
Type 249 Model 1 


Type 248 Model 1 





radio receiver. 





WRITE FOR FURTHER INFORMATION 


147 West 22nd Street, New York 11, N.Y. 


Ottawa, Ontario. 
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Pace-Setters in Quality Communications Equipment 
In Canada: Northern Radio Mfg. Co., Ltd., 1950 Bank St., Billings Bridge, 





The new Multiplexer, Type 248 Model 1 (functional replacement for Multiplexer TD97-FTG-2), 
and Demultiplexer, Type 249 Model 1 (functional replacement for Demultiplexer TD98-FGR-3) are 
intended for use with twin-channel, single-sideband radio circuits operating in the high-frequency 
range. Their purpose is to derive two voice-frequency circuits from each of the radio channels. 
By means of frequency division multiplexing, the radio bandwidth from 200 to 6000 cps is 
divided into two transmission circuits, each with a bandwidth from 375 to 3025 cps. Four such 
vf circuits are derived from the twin-channel radio, and these are used to transmit carrier tele- 
graph signals or to provide telephone or facsimile service. 
The Multiplexer and Demultiplexer are designed to slide into the Northern Radio Type 250 Model 
1 Shelf, which accommodates two each Multiplexers or Demultiplexers, or one each Multiplexer 


a ee 
x4 


Two Demultiplexers, Type 249 
Model 1, are required for full 
utilization of the capacity of a 
radio receiver. One is used to 
receive telegraph, telephone, or 
facsimile signals for two vf cir- 
cuits from the radio channel 
designated as sideband A. The 
second Demultiplexer performs 
the same function for sideband 
B. In this way four vf circuits are 
derived from the twin-channel 


NORTEIERN RADIO COMPANY, inc. 





Made-to-Order Wire-Wounds 
Meet Stringent Mil-Specs 


Any resistance value may be selected, within limits 
of the individual range specified for a resistor type, by 
the customer. Resistance values should be selected with 
the utmost care, because all Cinema precision wire- 
wound resistors are custom made exclusively for your 
order. Typical Cinema resistor types are illustrated 
in Fig. 1. 





FIG. 1. WIREWOUND RESISTOR TYPES avail- 
able to customer specifications and featured by 
Cinema Engineering are: (A) Axial Wire Encap- 
sulated, (B) Radial Wire Encapsulated, (C) Radial 
Lug Encapsulated, (D) Radial Wire Ceramic Bob- 
bin, (E) Printed Circuit Encapsulated and (F) Turret 
Lug Ceramic Bobbin. 


WATTAGE DERATING CHART 
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FIG. 2. WATTAGE of each type resistor is derated 
as the temperature is advanced to the maximum 
specified for that type. 





100 105 


Wattage rating of precision wirewound resistors is 
conservative by comparison with other components. 
The wattage rating is derated by an approximate 20°C 
rise in operating temperature above ambients of 85°, 
105°, and 125°C. The wattage dissipation of a resistor 
is determined by the radiating surface of the resistor, 
not by the wire size. 

The wattage rating of a precision wire-wound re- 
sistor is derated as the temperature is advanced to 
the maximum operating temperature specified for 
each particular type (Fig. 2). The operating tempera 
ture of a resistor not only influences the choice of tem- 
perature coefficient of the resistor wire, but also in- 
fluences its service life. 

Performance of resistors at other temperatures than 
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TABLE 1. RESISTANCE TEMPERATURE 
COEFFICIENTS OF STANDARD 
WIRES AND ALLOYS. 


Temperature Trade or Chemical Name Resistance 
Coefficient Symbol of Wire TC of Wire 
7. Evanohm/Karma +20 PPM/°C 
(from 100 ohms up) 
7 __ Manganin (below 100 ohms) +*15 PPM/®°C 
"N" Nichrome/Tophet C 130 PPM/°C 
"A" Nichrome V/Tophet A 100 PPM/°C 
. “gee Hytemco/Balco 4500 PPM/°C 
4 . i Copper 3900 PPM/°C 
a Nickel 4800 PPM/°C 
"mM" Manganin *15 PPM/°C 
“c" Cupron/Advance 30 PPM/°C 
61000 Evanohm/Karma +30 PPM/°C 
(10 2 - 99,999 @) 


* TC between +15°C and 435°C 


at the calibration point (25°C +1°C) is often more 
important than the resistance tolerance. Hence, your 
thoughtful selection of the temperature coefficient is 
most important. 

The most popular temperature coefficient of re- 
sistance is Cinema “Temperature Coefficient E” (See 
Table 1). This T-C is accomplished by the use of 
Evanohm and Karma wires in resistance values of 100 
ohms and above. For resistance values below 100 
ohms, Advance or Cupron wires are used. 

The wire used for temperature coefficient “E” in 
values below 100 ohms has a thermal emf of approxi- 
mately 43 pv vs copper/°C. Thermal emf is not 
acknowledged as important in present military specifi- 
cations. However, care should be taken not to use 
standard T-C “E” resistors below 100 ohms in cir- 
cuits where the introduction of a small dc voltage is 
objectionable. In such circuits, the use of T-C “M” is 
recommended. (From 20-page Catalog 14-RE, Cinema 
Engineering Div., Aerovox Corporation, 1100 Chest- 
nut, Burbank, Calif.) 
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BOOK REVIEWS 


ELEMENTARY INTRODUCTION TO NUCLEAR RE- 
ACTOR PHYSICS, by S. E. Livehant, (1960) John 
Wiley & Sons, Inc., 440 Fourth Ave., New York 16, N. Y., 
447 p., $9.75. Subject is treated at undergraduate level 
with mathematics limited to calculus and elementary dif- 
ferential equations. Many mathematical problems are 
solved in detail. 
FOR MORE INFORMATION CIRCLE 132 ON READER-SERVICE CARD 


ELECTRICAL NOISE, by D. A. Bell, (1960) D. Van 
Nostrand Co., Inc., Princeton, N. J., 336 p., 6” x 9”, $9.75. 
A unified source book on mechanism of noise in physical 
devices of interest to scientists and electrical engineers. 
FOR MORE INFORMATION CIRCLE 133 ON READER-SERVICE CARD 


ROCKET PROPELLANT HANDBOOK, by Boris Kit 
and Douglas S. Evered, (1960) The Macmillan Company, 
60 Fifth Ave., New York 11, N. Y., 354p., $12.50. Nearly 
100 chemicals with possible uses as rocket propellants are 
described with pertinent data and characteristics. Includes 
fuels, oxidizers and monopropellants. 
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STATISTICAL PROCESSES AND RELIABILITY EN- 
GINEERING, by Dimitras N. Chorafas, (1960) D. Van 
Nostrand Company, Inc., Princeton, N. J., 438 p., $12.75. 
Includes review of statistics as fundamental scientific tool 
and an exploration of relationships of statistical laws 
With engineering practices. 
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KEMP HIGH-PRESSURE 





DESICCANT DRYERS 


cadune soi 


/ Engineering 


Designed to dry air and gases under 


pressure (ranging from 1000 to 6000 | 


psig) to dew points of -160° F, the 
Kemp High-Pressure Dryer is con- 
structed for simplicity of operation 
and long life. It offers the advantages 
of: convenient location of instruments 
... no adjustment required from zero 
to 100% of rated capacity ... contami- 
nation eliminated without purging... 
uniform and complete reactivation by 
electric heaters located for high effi- 
ciency and durability . . . welded steel 
seamless towers hydrostatically tested 
at 50% above design pressure. 


1) Experience 


Supplying dry air, helium or other 
gases for pressurizing rocket fuel sys- 
tems, conveying rocket fuel, operating 
servo-mechanisms, wind tunnels and 
instruments, the Kemp High-Pressure 
Dryer has proved itself at many launch- 
ing stations as well as research and in- 
dustrial plants. This unit’s reliability of 
performance under all circumstances 
reflects Kemp’s solid background in 
these specialized applications. 

For full details on Kemp High- 
Pressure Desiccant Dryers or any other 
Kemp Dryers, contact your Kemp Rep- 
resentative listed in the Yellow Pages 
or write for Bulletins D-108, D-109. 


It always pays 
to come to 


KM 


OF BALTIMORE 
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THE C. M. KEMP MANUFACTURING COMPANY 


Baltimore 2, Maryland 
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nansco K-BAND 
DELAY LINE 


non-loaded wave guide 


now in use with missile system 





10 x 10 x 20 INCHES 


Designed for ground check-out of a missile radar system, this 
new Transco 47,000 K-Band Delay Line is currently in use with 
one of the newest missile systems. The unit features two delays that 
may be remotely selected. Other features include three 
precision attenuators, two wave guide transfer switches, and a ferrite 
modulator. Also provided is a variable attenuation bleed line 
with a directional coupler and monitor crystal. 


Using these same proved techniques, Transco can supply delay 
lines for other applications with delays from .01 to 5.0 microseconds 
at K-Band or other frequencies. Where size reduction is needed, 
use of the reflective principle or loaded guides can be provided. 


Transco specializes in designing, testing and manufacturing 
microwave components and systems. Write for delay line data sheet. 


TYPICAL COMPONENTS MANUFACTURED BY TRANSCO FOR THEIR K-BAND DELAY LINE 


Precision attenuator, 
47150 — 0-70 db range, .3 db 
repeatability. 





Waveguide switch, 47100 — 

2 pole transfer, 18-26 KMC, 
1.05 VSWR, .07 insertion loss, 
80 db crosstalk. 








18, 20, 40 db directional couplers, 
E-plane and H-plane mitre joints, 
high and low power loads, 

















Time Delay Relays Feature 
Rapid Reset 


A new series of precision transistorized electronic 
delay relays now feature important operating char- 
acteristics impossible to obtain in timing devices of 
any other type. Designated G-V Types 401 and 404 
Time Delays, the time delay is highly stable, remain- 
ing constant over a wide range of applied voltage and 
ambient temperature. Also, the timing cycle may be 
completely reset at any time simply by momentarily 
interrupting the input power. Since this ability to reset 
rapidly either during the delay interval, after the 
delay interval or under both conditions is one of the 
most important features of time delays, G-V has per- 
fected circuits for both types which provide uniformly 
superior reset characteristics in both phases. 


FIG. 1. TIME DE- 
LAY Relays 
Types 401 and 
404 showing ex- 
ternal resistor for 
adjustment of 
delay interval 
across Type 401 
terminals. 


Type | 401: 3second delay 
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Type 404: 300second delay 
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FIG. 2. TYPICAL PERFORMANCE Curves, Type 401 
(3 second) and Type 404 (300 second) delay relays. 


The time delay generated by G-V Electronic Timers 
is determined by a network which overcomes limita- 
tions ordinarily found in other electronic timers. The 
potential across a capacitor increases as a function of 
time until it reaches a predetermined level at which a 
solid state switch is triggered, this switch in turn op- 
erates the output circuit. 

By connecting a resistor of appropriate value across 
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Reports... 


NEW GORN-LOK REMOVABLE 
CONTACT CONNECTORS 
WITHSTAND 50-POUND 

PULL-OUT AFTER 50 
INSERTIONS AND WITHDRAWALS 





A complete new line of removable- 
contact miniature connectors uses the 
new Gorn locking ring to anchor re- 
movable contacts so firmly in the con- 
nector body that a 50-pound pull on 
lead wires cannot unseat the contact 
... even after it has been inserted and 
withdrawn from the body 50 times! 
Contacts lock in position automatically 
when inserted, and are easily removed 
in a second with a simple removal 
tool. 

The GORN-LOK line meets all applic 
able Government specifications. Stand- 
ard connectors are available in ten 
sizes, from 14 to 104 contacts, and 
from 7/16 by 1 1/4 to 1 17/32 by 
2 3/4 inches, with crimp or solder- 
type contacts. A wide variety of guide 
sockets and pilots, hoods, and other 
variable features are available. 


IMMEDIATE DELIVERY on all standard 
combinations. Special variations de- 
veloped to meet your specifications 
faster than you would expect. 


WRITE or PHONE today for 
complete engineering and speci 
fication data on GORN-LOK 
Removable Contact Connectors. 


GORN ELECTRONICS DIVISION 


Gorn Electric Co., Inc. 
846 Main Street, Stamford, Conn. 


—_ =m) 
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two external terminals (Fig. 1) the user can select 
any delay between minimum and maximum for the 
particular unit. Four units of Type 401 cover, with 
broadly overlapping time ranges, the span from 0.1 
sec to 30 sec delay. These units can be recycled during 
a timing interval by an input power interruption of 
approximately 150 milliseconds, or after the timing 
cycle by an interruption of only 10 msec. 

For the type 404, the time delay is adjustable from 
20 to 300 seconds, by means of external resistor selec- 
tion, and power interruptions of from 0.1 sec for a 
20 second delay to 20 seconds for a 300 second delay 
are sufficient to recycle. 

All G-V Electronic Timers operate over a voltage 
range of 18 to 30 volts and an ambient temperature 
range of —55° to 125°C. Over this range of voltage 
and temperature, the delay time will not vary by more 
than +8% for type 401 or +10% for type 404 (Fig. 
2). (From 4-page brochure No. 80, G-V Controls, Inc., 
101 Okner Parkway, Livingston, N. J.) 
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Flat-Window Phototube is 
Low Level Radiation Monitor 


The virtually flat 8’-diameter end window of a new 
photo-tube provides excellent optical coupling to large 
size scintillation crystals for rapid low level radiation 
monitoring on large surfaces, such as the human body. 
Initial prototypes developed by the Electronic Tube 
Division of Allen B. Du Mont Laboratories, Inc., 750 
Bloomfield Avenue, Clifton, N. J. under an AEC con- 
tract. 





The tube, designated K1979, is a 10-stage multiplier 
phototube with a photo cathode of S-11 spectral re- 
sponse. Its steel cone reduces radioactive background 
count and affords partial magnetic and electrostatic 
shielding. A focusing electrode (shield) provides 
optimum photoelectron collection. 

The Du Mont Laboratories’ Tube Division officials 
emphasize that the prototypes are interim products 
in a continuing development program, in which further 
refinement of materials and structural changes may 
be expected. Tentative specifications for the K1979 
are available and requests dealing with modifications 
and possible applications of the existing type are in- 
vitel by the developers. 
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ENGINEERS: 





A iNicWt) CONCEPT IN 
PROFESSIONAL JOB 


SELECTION 


New technical tests enable 


you to calculate your probability 
for success at LMED—in 1 hour 
at your own home! 








BY GENERAL ELECTRIC'S LIGHT MILITARY ELECTRONICS DEPARTMENT 


If you’ve been thinking of changing 
your job some day—or in the near 
future—but have hesitated because 
of the many uncertainties involved, 
Light Military’s new concept in 
professional job selection will be 
of paramount interest to you. 


What is it? 


The new concept is based on a series 
of technical tests developed and pre- 
tested by Light Military engineers. 
They are designed to be taken, scored 
and evaluated by the individual 
engineer, all in the privacy of his own 
home. And, because the sole purpose 
is to provide you with a novel, objec- 
tive means for self-appraisal, your 
score need not be divulged to us at 
any time. 





lia 


Facts 
about the tests 








1 Each technical test is com- 
posed of 46 multiple cheice 
questions. 


v4 Te find answers fer seme 

questions, mathematics is 
involved — but only to the de- 
gree nermally associated with 
the work. 


3 The “mix” ef questions in- 

. Cludes seme easy enes, 
some bordering on the state ef 
the art. 


4 None of our engineers 
achieved a perfect score. 


5 The test for Engineéring Ad- 
’ ' -—o a 











Here's how it works: 


First, fill out the coupon below and 
check off the tests which apply to your 
training and professional experience. 
Forward the completed coupon to us 
and in a few days you will receive the 
tests, a sealed answer sheet and ex- 
planatory material. 


During a convenient hour at home, 
take the test and score it with the 
answer sheet provided. Then, compare 
your performance with the criterion 
group composed of Light Military 
engineers at all levels who took the 
same test. In most cases you will be 
able to relate your score to years of 
experience, from 2 to more than 10. 


What it measures: 


If your adjusted score is equal to, or 
more than the years of experience you 


possess, the probability is excellent 
that a significant community of tech- 
nical interest exists between you and 
The Light Military Department. In 
addition, a valid assumption can be 
made that a high probability for suc- 
cess awaits you here. And remember, 
your score need not be divulged to us 
at any time; it is for your own guid- 
ance exclusively! 


ee 


CURRENT AREAS OF ACTIVITY 
AT THE LIGHT MILITARY DEPT. 


SPACE COMMUNICATIONS & TELEMETRY ¢ 
MISSILE & SATELLITE COMPUTERS e SPACE 
VEHICLE GUIDANCE e UNDERSEA WARFARE 
SYSTEMS e THERMOPLASTIC DATA STORAGE 
e SPACE DETECTION & SURVEILLANCE e 
COMMAND GUIDANCE & INSTRUMENTATION 
e INFRARED MISSILE APPLICATIONS 


| 





MAIL THIS COUPON FOR YOUR TESTS 


Mr. R. Bach 
Light Military Electronics Dept. 
General Electric Company, French Road, Utica, New York 


Please send me tests (limited to 2 subjects per individual) answer 
and self-evaluation sheets covering the areas checked: 


(1 RADAR [] MICROWAVE [7] ELECTRONIC PACKAGING (ME) 
(1 COMMUNICATIONS [7 ADMINISTRATIVE ENGINEERING 


NAME 





HOME ADDRESS. HOME PHONE 








CITY. ZONE ____STATE 








DEGREE(S) YEAR(S) RECEIVED 








45-MJ 





LIGHT MILITARY ELECTRONICS DEPARTMENT 


GENERAL @ ELECTRIC 





® Too low? 
® Too high? 
® Questionable? 


If so, why not consider the 
use of ALINCO linear stand- 
ard Load Cells. These cells 
were designed many years 
ago and have been field test- 
ed for several years. Their 
excellent performance repre- 
sents a genuine step forward. 
In addition to the linear 
standard series, ALINCO 
manufactures a complete line 
in load ranges from a few 
pounds to millions. As acces- 
sories, ALINCO offers ball- 
joints and flexures which are 
required coupling devices for 
most test stand assemblies 
incorporating Load Cells. 
Send for an application sheet 
describing ALINCO ball- 
joints and flexures with spe- 
cific recommendations for 
their use in all types of single 
or multi-component thrust 
measuring systems. 


wT 


Allegany Instrument Company 


div. of textren electronics, inc. 


CUMBERLAND, MARYLAND 


TEST STAND 
@ multi-component measuring system 
complete with optical alignment 


LOAD CELL 
available in accuracies to .05% in 
single and multi-bridges 


FLEXURE 
load ranges from less thon o pound 


MICRO-POSITIONER 
provides fast and accurate align= 
ment of cell in system 
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Low-Noise Circuits Required 
by New Choppers 


Specific attention to thermal and circuit noises other 
than those generated by the chopper is required to 
take full advantage of the low noise characteristics of 
the new series 2300 Choppers. Designed for 6.3 v rms, 


-|-400 cps drive, the low noise levels are obtained by 


minimizing the coupling between drive and contact 
circuits through effective internal electro-magnetic 
and electro-static shielding. Isolation is maintained by 
bringing the drive coil leads out the top of the can 
through a Winchester No. 5M2 plug (Fig. 1). 


FIG. 1. LOW NOISE DESIGN is featured in Series 
2300 choppers, including isolation of drive leads 
through top of shield can. 


(a) usual half-wave modulator 








= gwh| =" (c)+C2)- 
jwe} CR, - Cae] Co aul (C,+Cg al 
Ry+ Ra Ro = R,+Re 

(c) reduction to constant 


current generator 


FIG. 2. BALANCED DRIVE voltage is first step in 


noise reduction in chopper circuitry. 





Additional measures recommended for the reduc- 
tion of other circuit noises, usually much greater than 
the 4 pv or less average noise level attributable to the 
Series 2300 Chopper, ‘include: 

1) Use of a balanced drive circuit (Fig. 2). 

2) Elimination of thermal junction between signal 
input and chopper amplifier input. 

3) Use of coupling capacitors having a very high 
leakage resistance. 

4) Use of non-microphonic tubes. 

5) Minimizing leakage paths between supply volt- 
ages and chopper contacts. 

6) Use of stable and well filtered power supplies. 

7) Elimination of ground loops. 

The Series 2300 choppers employ SPDT BBM con- 
tacts which can handle surges as large as 2 ma at 100v 
resistive loading. On test at no current (a severe oper- 
ating condition for life testing) units will operate 
within design limits for well over the rated life. Dwell 





PRESTOSEAL 


MANUFACTURING CORP 


37-27 33rd Street. L. 1.0.1, NY 


Cable address: PRESTOSEAL, Long Island City, ‘. ¥- 


See us at the Sth International Congress 
of High Speed Photosraphy—Booth #5. 
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time is 150° +20° at 25°C, balanced to within 15°. 
The chopper phase angle is 30° +15° at 25°C. 

As with all Airpax electro-mechanical choppers, the 
switching action of the low noise type produces sub- 
stantially 100% modulation. 

Definitions 

Dwell Time: The interval beginning with the first 
firm contact at make and ending with the last firm 
contact at break of the movable contact on one fixed 
contact. 

Symmetry: The difference between dwell times on 
each fixed contact. 

Chatter Period: Within any one dwell time there 
may be two chatter periods, one after initial make and 
one before the final break of that dwell time. 

Off Time: The interval expressed in degrees during 
which the movable contact touches neither fixed con- 
tact. 

Phase Angle: The angle in degrees between a driving 
sine wave and the midpoint of the dwell time (the 
angle between the 90 degree point of the sine wave and 
the square wave center). 

(From new Bulletin C-79 Airpax Electronics Inc., 
Airpax Electronics, Inc., Jacktown Rd., Cambridge, 
Md. 
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“Fastest” Switching Transistor 


Announced by its producers as the worlds fastest 
commercially available switching transistor, the new 
Philco 2N769 MADT (mcro-alloy diffused base) tran- 
sistor features typical 800 mc gain bandwidth product, 
hole storage factor of 15 mysec, collector output ca- 


electromagnetic 


interfering 


energy .< 


within the frequency range of 


30 cps to 10.7 kmc 


...can be investigated, analyzed, monitored and measured 


to the highest practical degree of accuracy with Stoddart 


Radio Interference & Field Intensity Measuring Systems. 


Stoddart RFI Measuring Equipment is approved for use by all departments of the Depart- 
ment of Defense. Military and commercial equipments are identical... were designed and 
manufactured to Military Equipment Specifications to meet the requirements of Military 
Measurement Specifications. Equipments are portable, dripproof, dustproof, and ruggedized 
for all-weather field use... precise and dependable for sensitive-selective laboratory 
measurements. 


Applications include interference measurement and location, frequency conservation and 
allocation studies, spectrum signatures, antenna propagation studies, field intensity sur- 
veys, RF energy surveillance and monitoring, and verification of the electronic compatibility 
of modern weapons systems, i.e., missile firing and guidance, computer, telemetering and 
communications; the measurement of all rotating electrical devices, transmitting and 
receiving equipment, or any system or equipment capable of producing unwanted radiated 
or conducted electrical disturbances. 








pacitance of 1.5 pyf, and emitter transmission ca- 
pacitance of 5 ppl. Stoddart instruments are available as individual self-contained units covering specific fre- 
set ote oe quency ranges, or in rack-mounted console systems for laboratory, mobile, airborne and 


marine use. 








our sales engineering department 


Gear be sce will give you individual consideration and information in the 
NM-40A (AN/URM-41) areas of interference problems or measurement with which 
30 cps to 15 kc you are particularly concerned... provide engineering bulletins, 

military specification information, descriptions of new 
measurement techniques and applications ...class or 
individual instruction in the operation, calibration, and 
NM-10A (AN/URM-6B) q i maintenance of Stoddart instruments. For prompt service 
14 ke to 250 ke en 2 please call ‘‘Sales Engineering’’, HOllywood 4-9292. 


NM-208 (AN/PRM-1A) 

150 ke to 25 mc 
" Lease-purchase and lease-rental agreements available 
a i eae es visi suey 4 eas immediate delivery 
The new PNP germanium unit is capable of opera- 
tion in a saturated switching circuit at rates up to 
300 mc. The binary counter circuit, Fig. 1, is a typical 
application in which a R-C coupled circuit is sine-wave 
triggered through three steering diodes. A 75 mc out- 
put can be examined on an oscilloscope. 

The new transistor is produced by automated ma- | 
chinery which produces an active semiconductor emit- | (AN/URM-42) 

° F ° : i ay A 1 Kmc to 10.7 Kmc 

ter area of only 2.8 mils and a wire diameter of 1 mil, 
which is approximately half the area of earlier de- 
Vices. Complete technical information, including new 
low prices, is available on request from the Philco 
city, ¥.¥ # Corp., Lansdale Division, Lansdale, Penna. 
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Send for complete literature 


STODDART 


AIRCRAFT RADIO CO., INC. 
6644 Santa Monica Bivd., Hollywood 38, Calif., HO 4-9292 





serving 33 countries in radio interference control 
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ROCKET THRUST MEASUREMENT 





THE THRUST of a rocket is usually de- 

fined as the stream wise component of 

the integral of the pressure and viscous 

stresses over the internal surface of the 
entire rocket engine. Under steady conditions this 
integral can be directly related to the momentum 
flux through the rocket exhaust area, and also to the 
net force experienced by the rocket hardware. Un- 
der transient conditions, the elastic deformation of 
the hardware and propellant grain, together with 
the pressure fluctations in the exhaust gases, may 
cause sufficient deviation from the steady state 
conditions in invalidate the assumption of equival- 
ence of the momentum flux, pressure and viscous 
stresses, and resultant force representation of thrust. 
are in assessing what is to be measured, and 
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AG. |. VECTORAL representations 


of thrust and moment in rocket firing. 
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LATERAL THRUST 


EXIT MOMENTUM 
FLUX 


how this relates to true thrust, is therefore extreme- 
ly important. 

The most accurate method of measuring thrust 
yet devised is to measure the net force on the rocket 
hardware. Since this force can be determined only 
by measuring the acceleration of a known mass or 
the deflection of a known spring, some transient 
data at high frequencies is lost due to the inertia 
and, in the case of solid propellants, the damping 
effect of the propellant grain. The loss of transient 
data must be recognized, and its importance evalu- 
ated for each type of rocket motor. It is usual to 
measure at least one chamber pressure in addition 
to the net force, but the pressure record can only 
reflect the pressure changes at the single measur- 
ing station. 






























































FIG. 2. REFERENCE AXES for six-component 


analysis of axi-symmetric thrust stand. 


Fortunately, the measurement of the resultant 
force on the hardware will yield a fair representa- 
tion of flight behavior provided the captive test: 

(1) Permits the exhaust flow to be correctly 
represented to the end of the nozzle; 

(2) Permits the external pressure to be known 
adequately over the external hardware to the end of 
the nozzle; 

(3) Permits adequate representation of heat 
transfer; and 

(4) Does not impose mechanical constraints or 
vibrations sufficient to cause structural failure or 
changes in combustion behavior. 

The thrust vector is defined as the net resultant 
force on the rocket hardware. However, the total 
effect of the exhaust gases from a rocket is equiva- 
lent to the thrust vector together with a residual 
moment due to fluid rotation about the thrust vec- 
tor. The thrust vector requires five parameters for 
its complete specification, and the residual moment 
a further parameter. 

If we choose a Cartesian frame of reference Oxyz, 
with Ox along the rocket axis, and define X, Y, Z to 
be the force components, and L, M, N to be the 
moment components along Ox, Oy, Oz respectively, 
as shown in Fig. 1, then we can determine the six 
parameters X, Y, Z, L, M, N experimentally and re- 
late them to the thrust vector T and residual 
moment R. 

Convenient axial symmetry is provided by the 
Wiancko system of axes shown in Fig. 2. In this 
arrangement the thrust is measured as the sum of 
the outputs of the three transducers parallel to the 


longitudinal axis, and the other components are de- 


termined by computing appropriate sums and dif- 
ferences. A geometrical analysis then shows the fol- 
lowing relations to hold: 


F,.+F.+F; 
4(F, — F,) — (F. — Fe) 
V3(F; — Fe)/2 

—d, (F, +F; + Fe)/2V3 

dy (Fi — F2) — (Fs — F1)]/2V3 
d, (Fs — F2)/2 


Zirnnem 
nou wou 


Instrumentation 


Many transducers have been developed for the 
measurement of force and most of these incorporate 
a strain-gauge device. Strain-gauge force trans- 
ducers (usually known as load cells) are relatively 
sensitive to lateral and eccentric loadings and are 
designed with compliances of about 0.008 to 0.010 
in. for full scale load. 

The Wiancko force ring, (Fig. 3) which was de- 
veloped especially for thrust measurement, has 4 
deflection of only 0.005 in. for full scale load. 
Special designs with even smaller deflections are 
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FIG. 3. FORCE RING PICKUP incorporates vari- 
able reluctance transducer operating with an FM 
or AM system or can be equipped with de-de or 
other input-output combinations. 


available where required. It incorporates a variable- 
reluctance transducer operating with an FM or AM 
system; or, it can be equipped with DC-DC or 
other input-output combinations as required. A 
typical force ring is provided as a Wiancko catalog 
item for ranges from 10 to 200,000 lb and can. be 
built for much larger capacities. The output of the 
pickup is measured in volts rather than millivolts, 
and has considerably less noise than an amplified 
strain-gauge signal has. It is inherent in the design 
of the force ring that it is extremely insensitive to 
shear and eccentric loads so that, in most force 
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FIG. 4. TYPICAL READOUT of force measurement. Force transducer is coupled through 
3-conductor cable (4) equipped with Cannon Connectors (6 & 5) to frequency modulated 
oscillator. This is coupled to EPUT meter through a coaxial cable (2). The Berkeley #7160 
BG provides time bases of 10, 20, 30, 40, 50 and 60 seconds. 


measurement applications, it is not necessary to 
protect the transducer from lateral loadings by the 
use of flexures having any greater compliance than 
would be required for accurate reading of the 
lateral load. 


7. 


Read-Out Systems 

The equipment used for read-out will depend to 
some extent on the availability of a computer for 
complete thrust analysis. For high-accuracy, high- 
speed data handling it will be necessary to use 
either a general purpose computer or to add elec- 
tronic components to perform the simple arithmeti- 
cal operations involved. 

The simplicity and accuracy of the Wiancko FM 
system stem from the straight-forward way in which 
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A complete line of Miniature Transistor Ampli- 
fiers such as Voltage, Power, Servo & Audio 
amplifiers available to your specifications. 











Section 242 107 Goundry St. 
North Tonawanda, N. Y. 
Phone NX 3-8900 ° 
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TELEFLIGHT 


NEW Medel 181 
AIRBORNE PRESSURE TRANSDUCER 


Now a NEW Taber TELEFLIGHT, weighing less than 12 ounces 
has been designed with an adapter that permits an amplifier to be 
built in to increase output signal to five volts as used in telemetering 
systems. BONDED STRAIN GAGE construction makes it 
relatively insensitive to vibration or shock. Resolution is INFINITE. 
Handles extremely corrosive media, including fuming NITRIC ACID. 
Features Pressure Cavity clean-out and standard built-in 
pressure overload protection. Pressure ranges: 0-250, 0-300, 0-350, 0-500, 0-750, 0-1000 PSIA 
or PSIg. Linearity 0.25%, Hysteresis 0.25% of F. S. at any given point, Ambient 
Temperature —150° F, to 4+-275° F. 


Write or telephone for literature and prices. 
TABER INSTRUMENT CORPORATION 


TWX-TON 277 
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the measured parameter, force in this case, is con- 
verted to an electrical signal. FM oscillator converts 
the output signals from the force ring to frequencies 
which are proportional to the force being measured. 
The combination of a Wiancko FM oscillator and 
Wiancko transducer is capable of exceptional sta- 
bility and accuracy to +0.1% of full scale. This 
figure includes linearity, hysteresis, and stability. 

The fact that the oscillator provides a frequency 
precisely proportional to the parameter being mea- 
sured permits the performance of various computa- 
tions and calculations automatically in digital form. 
Because the desired information is converted to a 
frequency essentially at the point of measurement, 
the entire data acquisition and computation is car- 
ried on in digital form, thus preserving the accuracy 
of the data at that point (Fig. 4). 

Standard Wiancko components such as hetero- 
dyne units, digital adder units, and digital frequen- 
cy comparator units, combined with commercially 
available counters and recorders, are used to per- 
form the necessary computations. 

Integration to obtain total impulse can be per- 
formed very accurately using Wiancko frequency- 
modulated oscillators in conjunction with Wiancko 
or other force transducers. The output of the FM 
oscillator is a frequency proportional to force, a- 
bandwidth of 2500 cps representing full scale of 
the transducer. Integration can be performed over 
the total burning time or over any chosen time 
interval determined by arbitrary conditions such as 
a chosen threshold of force. 

An analog oscillograph record may be taken 
using a Wiancko FM demodulator amplifier, and 
the analog voltage may be used to drive a record- 
ing galvanometer. - 

Integration may be required over a time integral 
to be determined after examination of the analog 
record. This can be accomplished by recording the 
output of the oscillator, either on the oscillograph 
record or on magnetic tape, so that it may be 
played back and counted over any time interval 
selected by preset time counters. (From 33-page 
Brochure, “The Design of High-Accuracy Thrust 
Stands and Calibrators,” WEC-BA-7A, Wiancko 
Engineering Co., 255 N. Halstead, Pasadena, Calif). 
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A MSD REPORT ON CONNECTORS 


Recent advancements in design of connectors for space and military applications are high- 
lighted in the following compilation (pages 42 to 47) of individual company disclosures 
at the 1960 WESCON Show. Connectors are also grouped in the New Products Section 
(pages 48 and 49) and in the New Literature Section (p66) for your convenient reference. 


Design For Multiple Connector 
Features Missile Reliability 


EXACTING DEMANDS from the 
military and industry for ever higher 
levels of electronic circuit reliability 
include requirements for a highly re- 
liable, versatile line of connectors, able 

to perform in extremes of environment, and having 
increased resistance to shock, temperature and 
vibration. 

One such line, called “AMPin-cert” and devel- 
oped by AMP Incorporated in Harrisburgh, Pa., 
features crimp-type pin and socket contacts which 
are housed in a diallyl-phthalate insert encased in 
a cadmium-plated cast aluminum shell (Figs. 1 & 
2). Where ambient temperatures and high humidity 
are factors, connectors are available with special en- 
vironmental sealing over the entire inner contact 
area, These connectors are available in rack and 
panel construction to accommodate up to 100 cir- 
cuits. 

AMPin-cert connectors are designed to operate 
at a contact current rating of 5 amp, at tempera- 
tures from —40° to +400°F. Maximum operating 
voltage between contacts (at 100,000 feet) is 150 
v ac, rms, or 210 dc. Maximum operating voltage 
between shell and contacts is 300 v ac, rms, at sea 
level, and 938 v dc at 100,000 feet. The connectors 
resisted vibration frequencies of 55 cps with a 
double amplitude of .060” at room temperature, for 
two hours in each of three mutually perpendicular 
planes. They also resisted three 15 G shocks in each 
direction in each of three mutually perpendicular 
planes (18 shocks), at an impulse duration for each 
shock of 11 milliseconds. 

The various series of AMPin-cert Connectors— 
A, D, DD, M, and W—conform to the performance 
requirements either of MIL-C-5015D “or MIL-C- 
8384A, or of both. 
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Connector Features 

Certain features of the various parts of AMPin- 
cert connectors invite particular attention: 

Shells and Inserts. Shells are positively polarized 
to prevent mis-coupling. Floating bushings in the 
plug mounting holes aid proper alignment with the 
receptacle. The plug shell skirt also aids proper 
alignment, before the pins and sockets are engaged. 
The shells are aluminum, with cadium plating and 
a chromatic conversion coating to deter corrision. 

The inserts, made of glass-filled diallyl-phtha- 
late, are chip and crack-resistant, have a 15 pound 
retention force on the contacts, and are alpha-num- 
erically coded front and rear. 

Sealing features provided in the special sealed 
connectors include a peripheral seal between the 
shell and the insert (to boost resistance to impact 
and environment), seals between contact cavities, 
a front-end seal to provide sealing even when plug 
and receptacle are not completely engaged, and in- 
dividual grommets to act as rear seals and to per- 
mit wiring changes without major seal damage. 

Contacts comprising five types of AMPin-cert 
connector contacts, include screw-machined and 
formed types, to fit many wire sizes with or with- 
out insulation support. The AMP compression-crimp 
technique is used to attach the wire to the pin, 
which has a sight-hole to provide for post-crimp 
inspection (Fig. 2). The crimp is accomplished 
with either an AMP hand tool or an AMP power 
tool. 

The sockets are well-mouthed to permit easy 
alignment of pins and to prevent engagement dam- 
age, and also have a post-crimp inspection port. 

Both pin and socket are pre-plated on all contact 
parts, for maximum conductivity and resistance to 












Fig. |. 100-POSITION “AMPin-cert' connector, 
showing the glass-filled diallylpthalate insert in the 
plug assembly, and the contact pins in the mating 
receptacle assembly. Housing shells are of cad- 
mium-plated aluminum. 





FIG. 2. SECTION views of the socket contact and 
of the pin contact, showing inspection ports for 
post-crimp examination and retainer springs. 





eae 


FIG. 3. AMP-LEAF connector for I- and 2-sided 


printed circuit boards. 


corrosion. #16 and #20 contacts are interchange- 
able in the same housing cavities. 

While no insertion tooling is required for con- 
tacts, a tool is used for contact extraction. This 
spring-loaded tool releases the retainer spring and 
ejects the contact in one easy motion. The other 
necessary tool, for sealed units only, is the grom- 
met insertion tool, which inserts both the seal and 
plug grommets. 

Matched accessories designed for the AMPin- 
cert connector line include shields, cable clamps, 
guide pins and sockets (center and corner), grom- 
mets, jack screws, keying pins, mounting brackets, 
and polarizing guide pins and sockets. 


Connectors for Special Applications 
AMPin-cert components for special applications 
include test-probe connectors, tier-block connec- 
tors, bayonet-coupled cylindrical connectors, break- 
away connectors, and a variety of connectors for 
printed circuit use which either mount directly on 
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the face of the board or attach to the board edge. 
Connectors may be solder-dipped on the face of 
the board, or mechanically attached, without sold- 
ering, to the board edge. 

Printed circuit connectors which attach to the 
edge of a board fall generally into two categories: 
The one-part connector, which fits onto the board 
itself; and the two-part connector, in which a plug 
must be attached to the board, to which a mating 
unit may then be connected. 

For the variety of applications for which printed 
circuit connectors are being used, five distinct 
types of contacts have been developed by AMP. 
These are the leaf, the blade, the tuning fork, the 
flag-fork and the taper. Each of these contacts is 
attached to circuit leads by the compression-crimp 
technique, at rate of up to 4000 or more crimps per 
hour, and with a degree of uniformity and relia- 
bility not possible with other methods of attach- 
ment. 

The AMP-Leaf connector is a one-part connector 
useful for two-sided printed circuit boards. Each 
set of contacts within the daillyl-phthalate housing 
is isolated by means of insulating barriers; this, to- 
gether with the recessed-contact feature prevents 
short circuits and arcing due to bent or twisted 
Contacts (Fig. 3.). 
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Rack & Panel Plugs Have 
Improved Coaxial Inserts 


Internal construction of coaxial inserts to provide 
improved performance above 5 kmc for Cannon high 
frequency 50-ohm Jacks and plugs is reported to give 
a maximum VSWR of from 1.2 to 1 up to 10 kmce. 
Provided in three types, DPNB, DPG and DPJ con- 








taining 1, 2 and 3 coaxial inserts respectively (see Fig- 
ure) and designed for use with RG-58C/U, RG-142/U 
and 14” spirafil HT cables, the jacks are spring loaded 
and float mounted to ensure complete engagement 
with their mating plugs since the equipment on which 
they are mounted vary up to 3/32” in insertion depth. 
A newly-designed crimp-type clamping technique con- 
sisting of four simple steps is used in attaching the 
plugs to the cables. (From 6-page Technical Bulletin 
4 (T-210), Cannon Electric Co., 3208 Humboldt St., 
Los Angeles 31, Calif.) 
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V44 - the new, ultra-stable, all-el 


No longer must you trim decade or amplifier 
gain potentiometers to make accurate, high- 
speed measurements with an all-electronic digital 
voltmeter. The new transistorized NLS V44 has 
no pots at all in its decade circuits because of 
ultra-stable electronic switches ... no pots at all 
in the amplifier because amplifiers are used only 
within the feedback loop, where amplifier drift 
becomes inconsequential. Here is the speed you 
need — 3 milliseconds per reading — for meas- 
uring high-speed transient data .. . for multi- 
channel data logging. Contact NLS for com- 
plete information. 


Originator of the Digital Voltmeter 


DEL MAR (SAN DIEGO), CALIFORNIA 









ectronic digital voltmeter 


OL oie, spe eames aaa 
es 


BRIEF SPECIFICATIONS: Accuracy +0.01% ... 
speed 3 milliseconds per reading . . . input impedance 
10 megohms . . . “anti-jitter” circuit . . . DC voltage 
ranges +9.999/99.99/999.9 . . . millivolt ranges with 
preamplifier +99.99/999.9 ... AC ranges with AC/DC 
converter 9.999/99.99/999.9 from 30 cps to 10 ke... 
98% plug-in modular construction . . . digital output in 
both decimal and binary coded decimal form .. . 
simple plug-in accessories for automatic data logging 
and measuring systems . . . complete, $6,150. 


non-linear systems, inc. 
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TIMERS 





a | hf cape Cycle operation. 


_. justment or cycle progress in- 
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MARIS IS, 


ATC, Div. of Interprovincial Safety Industries, Ltd., 5485 Notre Dame St., West, Montreal 30, Quebec. 
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tiesto am er: 


ie sequence and duration of 


_ Heavy Duty Reset Timers auto- 
.s fatically and instantly reset on 
ne power interruption. SPDT heavy 
_~ duty load contacts carry 25 


. dication. 


 Mant-Clreult Cam Timers con- 


‘one or a series of operations. 
Time cycles from 2 of a sec- 
ond to 7 days. Controls 1 to 
100 circuits in any length of 
“made” or “‘broken’’ periods 
_ desired, Choose either Repeat 


Series 2400 


Bho ve 
«.% 


Electronic Timers: provide high 
accuracy and constant, exact 
gepeatability for intervals from 
.02 to 120 seconds. Unaffected 
by. vibration, tube aging, line 
voltage fluctuations. Printed 
circuit design, few mechanical 
parts mean long life at fast, 
repetitive cycling. Series 5200 


amps. Available for vernier ad- 


Series 2800 


Revolution Counters count 
shaft revolutions at speeds up 
to 1000 rpm, with only 1% oz. 
in. torque on input shaft. For 
measuring, product counting or 
cut-off, fluid metering, drill 
depth control, indexing, etc. 
Ideal where process variations 
occur and pulse count is not 
adequate. Series 307 


IF IT’S A TIMING PROBLEM, 
SEE ATC. Wide product selec- 
tion includes cam timers, auto- 
matic reset timers, revolution 
counters, electronic timers, im- 
pulse counters, transistor tim- 
ers, many others. 

Special timers and counters de- 
signed to your requirements. 


Send for your free Condensed 
Catalog “Automation Components 
and Control Systems’’—today! 





AUTOMATIC TIMING 
& CONTROLS, INC. 
KING OF PRUSSIA, PENNSYLVANIA 


A Subsidiary of American Manufacturing Company, Inc. 
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Printed Circuit Connectors 
Assemble on Module Cards 


Subminiature printed-circuit mating contacts which 
may be alternatively used in prototype of large-scale 
production of printed circuit module cards, are now 
available in the Varicon Series 7001 connector and 
contacts (Fig. 1). In this connector, a maximum num- 
ber of contacts is provided in a minimum of space, 
with contacts on .100” centers, following recommended 
grid patterns for automatic applications. Connectors 
are designed for mounting in 1/16” or 3/32” thick 
boards, with or without molded guides. The series 
7001 meets requirements of MIL-E-19600A (WEP) 
Para. 3.5.5. 


CONNECTOR 


UPPER TIER CONTACTS 
ON PLASTIC STRIP 


MODULE ———> 


CARD 


LOWER TIER CONTACTS 
ON PLASTIC STRIP 


FIG. |. SUBMINIATURE Printed Circuit Connector. 


The male member of the connector consists of con- 
tacts inserted into pre-punched or drilled holes in the 
module board, and staked directly into the printed cir- 
cuit, eventually being soldered into the circuit with 
the other components during the solder dip process. 

For easy assembly in thé module board, each row 
of contacts is furnished imbedded in a plastic strip on 
the proper centers. The contacts are applied to the 
printed circuit board and staked with simple tools. 
Two types of staking tools are available. One is for 
laboratory, prototype and low scale production; the 
other is a mass production tool. 


se STAKING PUNCHES 


ie iy 
‘hig 


A 
PLASTIC STRIP 


FIG. 2. STAKING of lugs is accomplished (A) by 
cutters, which shave and bend small amounts of 
leg metal against printed circuit. (B) Staking oper- 
ation on punch press. 


PC. BOARD 


Both types of tools use interchangeable cutters which 
shave .009” of material from one or both sides of the 
contact leg and bend this material tightly against the 
copper lines of the printed circuit board (Fig. 2). 
(From 2-page Bulletin 106-D and 4-page bulletin TB- 
002, Elco Corporation, “M” St. below Erie Ave., Phil- 
adelphia 24, Penna.) 
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NEW DE-LINE 
annunciator has 


70% MORE 
ENGRAVING 
AREA ‘= 


precise 
eee trouble legends 











Scam De-Line annunciators, your 
systems’ sentry, now offers the new 
MAGNA-PLAG nameplate which 
provides 70% more engraving area. 

The MAGNA-PLAC nameplate 
gives the engineer increased space to 
more accurately describe condition 
variations or to employ larger char- 
acters for greater visibility. It is in- 
terchangeable with standard Scam 
nameplates and optionally available 
without extra charge. 

Other De-Line features include 
side or stack mounting for practical, 
economical system expansion; a sin- 
gle plug-in —_ for both normally 
open or normally closed contacts; 
and sequence options after installa- 
tion. 

Yes, continuous product improve- 
ments such as MAGNA-PLAC, 
flexible application, ruggedness and 

reliability are what make De-Line 
the engineer’s annunciator. 


INSTRUMENT CORP. 


Dept. H, 1811 W. Irving Park Rd. 
Chicago 13, Ill. 


Representatives in Principal Cities 


— 








WRITE FOR MORE INFORMATION on 
De-Line MAGNA-PLAC. Just sign and attach 
coupon to company letterhead. 


NAME — 
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On Target, 
Because... 


B&L optical-electronic-mechanical 
capabilities help align azimuth on nf 
Polaris Submarines a ii 


To sharpen the shooting eye of this 
deadly fish, Bausch & Lomb developed four oY yy 


ZZ Z 
different instrument systems to convey | oe Sd 
optical and electronic information between 1 | | iL 
the missile guidance package and the | 


inertial navigation system. 


Accuracy of these systems is 
measured in terms of one second 
of arc: 1 part in 200,000. 


The integrated skills of Bausch & Lomb 
sped these four Polaris projects 

through every phase of development: 
complete original design, BuOrd 
documentation, fabrication. We'd like to 
apply the same skills to your project. 
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BAUSCH 6&6 LOMB 
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New Chassis-Trak Utility Slides 
Support 15 Times Their Own Weight 


Three Models—TILT, TILT-DETENT, and NON-TILT 


With the introduction of the C-230 
Utility Slide, Chassis-Trak can now 
offer a complete line of electronic cab- 
inet slides in a capacity range from 50 
to 275 lbs. The new Utility Slide can 
be used in any standard rack and in 
any type of mobile or stationary instal- 
lation where the chassis load does not 
exceed 100 lbs. 

Chassis-Trak’s famous “pencil thin” 
design is an outstanding Hansa e of 
the new C-230. A pair of these ully- 
extendable slides take up only .620” of 
usable chassis space—far less than any 
other slides of equal capacity. 

Made of hard, cold-rolled steel, each 
slide is cadmium plated and then 
coated with Poxylube 75. This is a 
bonded film of molybdenum disulfide 
which provides permanent dry lubri- 
cation and protects the metal against 
solvents, acids and corrosion. 


for further information, contact 
525 South Webster Avenue, Indianapolis, Indiana 


Chassis-Trak C-230 slides are avail- 
able in seven lengths—12” to 24”—and 
in a choice of tilt, tilt-detent or non-tilt 
models. The detent model locks in 
three positions—90° up, horizontal, 
and 90° down—for convenience in 
servicing tube and circuitry sections. 

For complete details and specifica- 
tions on the new C-230 Utility Slide, 
request Engineering Data Sheet 1600. 
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Sub-Miniature R-F Connectors 
Assemble Anywhere 


New rugged “ConheX” (R) connectors, the only 
miniature R-F connectors with 7/32” hexagonal bodies 
(Fig. 1), are also the only connector that can be wired 
or rewired with common and generally available pock- 
et tools. Design features also prevent any distortion 
of cable insulation that might affect electrical charac- 
teristics (Fig. 2). 

The 50 ohm “ConheX” connectors provide a matched 
impedance when used with 50 ohm cables. They can 
also be used to advantage with some of the smaller 
75 ohm cables, particularly those in which the cable 
component diameters are similar to those of the RG- 
188/U cable. The mismatch in such cases is usually 
considered negligible. 
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FIG. 1. HEXAGONAL bodies and nuts of 7/32" 
stock permit assembly with standard pocket tools, 
use A torque wrench to provide uniform results 
when attaching connectors to cable. 





FIG. 2. COAXIAL DIMENSIONS and impedance 
values are conserved by Conhex 50-ohm connector 
design, engineered for use with RG-188/U cable. 


FIG. 3. RIGHT-ANGLE 
PLUGS and connectors 
lead cable through milled 
slot to preserve coaxial 
effect. 





The 50 ohm series has its body, coupling nuts and 
hex nuts made of 7/32” hex stock. This design im- 
proves the ease of assembly when attaching the con- 
nectors to subminiature cable, also permits the use of 
a torque wrench to assure uniform results when 
tightening up the cable assembly and also when en- 
gaging mating connectors. 

The recommended torque for the clamp nut is from 
90 to 100 oz-in, as is also the torque for attaching two 
mating connectors. 

ConheX right angle plugs and connectors (Fig. 3) 
are designed to lead the cable core through a radius 
slot milled in the right-angle body to preserve the 








All that ‘Quality’ 
and ‘Service’imply | , 
are yours with: ¢ 









PRODUCTS 
OF 


TECHNIC 
RESEARCH 
for Precious 
Metal Plating 


OROTHERM HT 
Heat resistant 24Kt Acid Bright Gold, extremely 
low ‘porosity, hard and ductile 





OROSENE 999 
24Kt Acid Bright Gold, tight grain, superior throw. 
ing and leveling power 


HG BRIGHT GOLD 
23+-Kt Low Stress, Hard and Bright operates at 
room temperature, without free cyanide 


INDUSTRIAL 24Kt GOLD 
Ultra Pure Aqueous Potassium Gold Cyanide for 
soft stressless pure gold electroplates 


_. rFsaxmeeeee lee lee, ee —O 


RHODIUM SULPHATE T. P. 
For High Purity, Low Stress fine grain Rhodium 
electroplating 


PLATINUM N 
A Superior Platinum concentrate for better plating 


PALLADIUM R. T. 
A highly efficient soluble Palladium for plating 
at room temperature 


RHENIUM-T 
Available for experimental plating 


PROTECTOX 
Provides anti-tarnish protection for gold, 
silver, and copper 


TECH TIN 
Immersion Tinning at room temperature 


TECHOSOL 25 
Anionic detergent for free rinsing and 
cleaning 


POTASSIUM GOLD CYANIDE 

Quality controlled and custom packaged 
to suit your requirements 

INDIUM GOLD 

ANTIMONY GOLD 


GALLIUM GOLD 
For semi-conductor plating 


Information on these products, 
or on any problem involving the 
electrodeposition of precious 
metals, are available without 
obligation. 


Write, wire, phone or TWX. 


ST1-6100 


Technic a 


tials 


PO.Box 965 
Providence 1 R.! 








Our products are now distributed by 


ENTHONE ix 


442 ELM STREET NEW HAVEN, CONN 
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[TWO WIRE HERMETICALLY=-SEALED 
| e NO DRIFT 

\ e RUGGED 

\ e CLEAN MAKE AND BREAK 


\ 


Extreme shock, vibration and other severe environmental 
conditions will not affect the precise thermal 

indication of this new CPI hermetically-sealed thermal 
sensing switch. The new Plug-Stat® is a two-wire, 

rugged unit with stainless steel welded body and special 
alloy contacts that make and break fast 


and clean at set limits 

without drift of calibration. 

This new Plug-Stat® operates Ask about the 
accurately in environmental SINGLE-WIRE 
temperatures from minus 65°F. to plus PLUG-STAT? 


700°F. and is capable of a 200°F. 
overshoot from the specified 
operating temperature. Calibration 
temperature range from minus 20°F. 
to plus 700°F. is factory set to a 





specified tolerance and sealed. 

Where you require an extremely Another in the CPI family 

sensitive response to high of thermal switches is this single- 

or low temperatures, wire Plug-Stat® for applications 

this new non-drift thermal switch where required temperature range 

will fit your needs, a are minus 20°F. to plus 
F. 


Write now for complete engineering data. 
Ask for Catalog MS. 


Contiol products, inc. 


274 RIDGEDALE AVENUE, HANOVER, NEW JERSEY 
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coaxial effect, greatly improving the electrical char- 
acteristics of the right angle fitting. Printed wiring 
board receptacles utilize engaging studs with a square 
cross-section which greatly facilitates the soldering 
operation at assembly. 


The 75 ohm connectors closely follow the design of 
the 50 ohm series, except for size. The body, clamp 
nuts and coupling nuts of the 75 ohm series are from 
11/32” hex stock, allowing an increase in the diameter 
of the insulation to provide the higher impedance. 
Providing a matched impedance when used with 75 
ohm cables, these connectors also can be used to good 
advantage with 90 and 95 ohm cables as the mismatch 
through the connector at lower frequency ranges is 
negligible. The torque for engaging mating 75 ohm 
connectors is 100 to 110 oz-in; that for use on the 
clamp nut during assembly of the connector on a cable 
is from 140 to 150 oz-ins. (From new 12-page ConheX 
Connector Catalog, Sealectro Corporation, 610 Fayette 
Ave., Mamaroneck, N. Y.) 
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3-Dimension Modules Use 
Wire-Wrap Techniques 


Standard components are utilized in space-conserv- 
ing modules in new PIN-WRAP WIRE-WRAP meth- 
od allowing the designer to build up and down as 
well as horizontally. Base material of plastic or alumi- 
num affords light weight with heat sink possibilities. 





ms GME TMI ts bie Wie 
SOLDERLESS modules conserve space w 


ard components. 


ey My fp Me 


ith stand- 


Pin jacks allow components to be stacked to form 
complete functional module. WIRE WRAP technique 
has been proven in many years of telephone industry 
experience, is said to give secure junction with better 
conductivity than soldered circuitry. 

The PIN-WRAP WIRE-WRAP technique is a de- 
velopment of the Stratocon Corporation, P. O. Box 
10, Morristown, N. J., whose engineers are available 
to develop applications for customer’s products. 
FOR MORE INFORMATION CIRCLE 146 ON READER-SERVICE CARD 
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New, low-cost STAN-PAK > 
saves you hundreds of drafting 


Any symbol that is used repetitively can be 
custom made for you and pre-printed on con- 
venient STAN-PAK rolls, Currently, these handy 
rolls are finding wide use for printed circuit, elec- 
tronic and graphic symbol applications. Excellent 
dimensional stability is maintained. ALL STAN- 
PAK rolls are made of strong tri-acetate and are 
adhesive backed. 





See for yourself. Mail the coupon today! 
STANPAT PRODUCTS, INC. 
ee ee emer 
STANPAT PRODUCTS, INC. 
Whitestone 57, N. Y. 
Phone: Flushing 9-1693-1611 
ose me more information and free STAN-PAK 
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For control circuit application in the 
10 to 1250 ma output current range 


HIGH SENSITIVITY 


only 2 mA input to control one ampere 
(continuous) at 100°C. 


HIGH TEMPERATURE 
stable operation to 150°C, 


LOW LEAKAGE 
10 uA cutoff current at full voltage. 


SIMPLIFIED MOUNTING 


no need for insulating hardware — 
stud is electrically isolated. 























Maximum Maximum 
Anode Average Maximum Gate Voitage 
Type Voltage Forward Gate to Fire 
(DC or Current Current + Voits 
Peak AC) | 100°C Case] to ‘Fire’ 
+ Volts Amps mA Min. Max. 
3830S 30 1.0 2 .40 2.5 
3860S 60 1.0 2 .40 2.5 
38100S 100 1.0 2 .40 2.5 
38150S 150 1.0 2 .40 2.5 
38200S 200 1.0 2 .40 2.5 


































ONE PINGREE STREET © SALEM, MASSACHUSETTS 





These devices offer significant circuit advantages in 
that they are specifically designed for operation in 
the 10 to 1250 mA current range. It is no longer 
necessary to derate higher power units, with attend- 
ant losses in efficiency. 


The miniature SCR combines a current rating of 1 
ampere at 100°C with extremely small size. It fea- 
tures high peak recurrent and surge current ratings. 
Switching efficiency up to 98% is practical. High 
gain, low loss control of loads up to 300 watts can 
now be achieved along with significant miniaturiza- 
tion. The internally insulated junction eliminates the 
need for external mica washers. Assembly is there- 
fore simplified and reliability improved. 

The miniature SCR is useful in applications such 
as AC and DC static switching, proportioning con- 
trol, D.C. to D.C. converters, servo motor driving, 
squib firing, protective circuits, and _ related 
applications. 

Encapsulated in the unique SSPI cold welded copper 
case, the SCR offers a high degree of mechanical 
ruggedness and long term reliability. 


WRITE FOR BULLETIN C415-01 


PIONEER 8-2900 
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CONNECTORS 
P-C CONNECTOR 
New type APC 30-78 printed cir. 
cuit connector precision molded of 
glass-filled Diallyl Phthalate per MIL. 
M-19833 utilizes a proven spring type 
rang 
mun 
ed t 
and 
Com 
Eleo 
pora 
Phil 
c 


| 
contact with AMP 78 solderless taper M 
tab terminations, provides polariza-j| M: 
tion without use of contact space—J weig 
Acor Ine., 14886 Saticoy St., Vani New 
Nuys, Calif. for | 
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COAXIAL CONNECTOR 


New Series TPS coaxial cable con- 
nectors designed to replace standard 
BNC series on RG 58 C/U cable, Is 






about % smaller and lighter, andj WS 
features 3-pin lock to minimize rock-§ "8: 
ing of mated connection and to elimi- 
nate discontinuity due to vibration (#1 
and shock. Full line is available— Hi 
Dage Electric Co., Inc., 67 N. Seconig?™™ 
St., Beech Grove, Ind. c 
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TWO PRESS-FIT JACKS Ne 


Two new test jacks featuring] quicl 
Teflon body in “Press-Fit’” design {of el 
for quick but permanent installation lines 
in a single chassis hole, are the Type§ nanc 









SKT-36 (left) with stamped lug 
which receives a .050” diameter 1 
.025” maximum probe. Type SKT-# 
is a closed-entry test jack for ws 
with a .082” x .200” max probe with} 7 
double-turret stud on the reverse side No , 
of the chassis—Sealectro Corport}*° 
tion, 610 Fayette Ave., Mamaroneth, 
N. Y. 
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MODULAR MINIATURE 
CONNECTOR 


VARICON Connectors, built of 


four basic parts; Contacts, two end 
pody sections and a center body sec- 
tion—are arranged to form multiple 
connectors with unique polarizing ar- 


rangements to meet any need. Mini- 
mum number of components are need- 
ed to stock maintenance parts, male 
and female contacts are 
Completely described in new 18-page 
Eleo Varicon Catalog V-3.—Elco Cor- 
poration, “M” St. below Erie Ave., 
Philadelphia 24, Pa. 


identical. 
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MAGNESIUM SHELL PLUGS 


Maximum strength with minimum 


weight dictates use of magnesium in 
New DPSM sealed rack/panel plugs 
for use in high altitude and severe 
vibration environments. 


Assemblies 





seal about the insert faces by means 
of special rubber seal when mated. 
Step-down design of mating faces al- 
lows axial tolerance of %” while seal- 
ing. Current ratings range from 20 
ampere (#16 contacts) to 55 amp 
(#10), with coaxial contacts also 
available-—Cannon Electric Co., 3208 
Humboldt St., Los Angeles 31, Calif. 
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QUICK-ACTION CLAMP 


New TA5000 series line clamp 
quickly secures and releases all types 
of electrical, hydraulic and pneumatic 


lines that need removal for mainte- 


hance, access to other equipment, etc. 


Angeles 39, Calif. 
CIRCLE 152 ON READER-SERVICE CARD 


September-October, 1960 





metal or in four cushioned types.— 
TA Mfg. Corp., 4607 Alger St., Los 











other books 
available from 


Instruments Publishing Co. 
845 Ridge Avenue 
Pittsburgh 12, Penna. 


100 Electronic Circuits 


by M. H. Aronson and C. F. Kezer . 

covers amplifiers, oscillators, pulse cir- 
cuits, phototube circuits, phase shifters, 
etc. Complete with all cricuit component 
values and response specifications. Paper 
180 pages, illustrated ................. $2.00 


Strain Gage Instrumentation 


edited by M. H. Aronson and R. C. Nel- 
son... “covers fundamentals, basic 
bridge circuits, typical applications: and 
surveys typical commercial instruments 
which use or are used with strain gages." 
Paper 5!/> x 8!/2, 110 pages .......$2.00 


Printed Circuitry 


by Allan Lytel. A valuable working tool; 
includes alternative and recommended 
practice for each step in design and 
production of printed circuits; a buyers 
guide to special components; and "how 
to' service data. Paperboard, illustrated, 
192-pages, 1957 _......--ce-ceceseseee-e---- 2000 


The Automatic Factory 


by June, Bardis, Lurio, Polaner, Sagedahl, 
Sklenar and Yenken. Here is THE book 
for all who want FACTS rather than wild 
opinions . . . a fresh viewpoint on what 
"'manless factories’ CAN be—a_ book 
free from the generalities, platitudes, ex- 
aggerations, and misconceptions re- 
peated by many writers on this subject. 
1955. cloth, 88 pages, illustrated .$1,.50 


Digital Techniques for 
Computation and Control 


by Martin L. Klein, Harry C. Morgan 
Milton H. Aronson . . . FIRST compre- 
hensive survey of basic digital techniques 

. . includes basic principles, basic cir- 
cuits, components and available commer- 
cial equipments . . . Dynamic digital ma- 
terial thoroughly covered in 394 pages. 
Cloth bound with dust jacket, illustrated, 
EERE. $6.00 


The Computer Handbook 


edited by M. H. Aronson. A clear intro- 
duction to the entire field of electronic 
computers and data processors. Presenta- 
tions by computer manufacturers at the 
Second Computer Clinic. Paperbound, 72 
pages, 1956 : ..$2.00 





Electronic Circuitry for 
Instruments and Equipment 


by M. H. Aronson. “Comprehensive 
source book on instrument circuitry,” this 
complete home-study text includes 458 
multiple-choice questions (and answers), 
215 illustrations, 10 tables, comprehen- 
sive index. Paperbound, 324 pages, 1958 
(revised third edition) ............... $2.00 


Instruments Publishing Co. 
845 Ridge Avenue 
Pittsburgh 12, Penna. 











MIL-SPEC CONNECTORS 


Type RPE environmental ARK-trol 
connectors exceeding Mil-Specs for en- 
vironment operate in —80° to 225°F 





range, withstand 300 psi internal pres- 
sure, and employ resilient silicone 
wafer between two insulators to cush- 
ion mechanical shock.—Crouse-Hinds 


Co., Syracuse 1, N. Y. 
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COMPUTER 
COMPONENTS 





PRECISE DIGITAL TIMER 


New type Model DET-420 Digital 
Electronic Timer having a maximum 
error of 100 usec in addition to any 
time base error, can be set at factory 
to provide several intervals, such as 
5, 25 and 150 seconds. Designed for 





use in ground checkout of missiles, it 
is available for a number of other 
military and industrial computer re- 
quirements.—Bulova Research & De- 
62-10 


velopment Laboratories, Inc., 
Woodside Ave., Woodside 77, N. Y. 
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RELAY DRIVER 


New T-130 unit comprises germani- 
um switching transistor which will 
switch a resistive load at frequencies 





up to 1 ke at currents to 1 amp and 
voltages to 28 v max. When used as 
driver for general-purpose relays, di- 
ode clamping protects against back 
surges. Full specs on request.—En- 
1441 £, 


gineered Electronics Co., 
Chestnut Ave., Santa Ana, Calif, 
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Revolutionary 


Tube-0-Matic’ 


Valve 


SQUEEZE-ACTION makes the difference—controls 
air, oil, chemical and even grinding slurries. 


No poppets, no spools, no metal-to-metal contacts 
and no metal-to-rubber seals. 


No wear and tear—and no need for repair. 


See it: 
Chicago, PES Show, Sept. 6-16, Booth 483 
Los Angeles ASTE Tool Show, Nov. 14-18, Booth 547 


Or read about it: Write for Bulletin 91043 


~ TUBEG>MATIC’ 
AIRMATIC valve, inc. 


7313 Associate Ave., Cleveland 9, Ohio 


Phone: WOodbine 1.5320 - WESTERN UNION: Airmatic Valve, Inc., FAX, Cleveland, Ohio 
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NEW ECONOMICAL 
SHAFT - ENCODER - TRANSLATOR 


Will convert most photo-electric shaft-encoders 
producing Gray Code to: 


1. Straight Binary 
Binary-Coded Decimal 
Binary-Coded Decimal displayed in degrees, 
radians or any fraction of the circle. 

Features 


1. Economical! Low cost due to use of Standard 
H-W Data-Pac® Units 


Visual display with “nixie” indicator lights 


Outputs for printout applications in Binary- 
Coded Decimal available 


4. Can be time shared for any number of shaft- 
encoders using additional display units. 


5. Delivery 60 days or less 


HARVEY-WELLS ELECTRONICS, INC. 
14 Huron Drive © Natick, Mass. 
CEdar 5-7370 © OLympic 3-7380 


GHAFT-ENCODER~ TRANSLATOR 


20h BF. 
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AN-DIG CONVERTER 


New drum converter provides 128 
counts per revolution to true binary 
readout. V-scan brushes provide non- 
ambiguity. Rhodium plated silver or 





solid gold segments embedded in 
epoxy resin drum, diamond turned to 
6 uw-in stepless finish give uniform 
wear and life expectancy far in ex- 
cess of printed circuit disc commuta- 
tors. Also available in sine-cosine, 
Gray code, BCD and special readouts. 
—Airflyte Electronics Co., 535 Ave. 
“A”, Bayonne, N. J. 
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FERRITE FILTER 


New magnetostrictive filter uses 
new ferrite material which replaces 
usual nickel-alloy rods to give flatter 





mission loss, higher resistance to en- 
vironmental shocks. Available in var- 
ious center frequencies and _ band- 
widths for use in missile guidance 
and telemetry.— Western Div., Collins 
Radio Co., 2700 West Olive, Burbank, 
Calif. 
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MERCURY PLUNGER RELAYS 


New heavy duty relays, each unit 
tested for specified operating condi- 
tions in control of fluorescent, incan- 
descent and mercury vapor, and inert 





gas-filled illumination loads, motors 
and heat pump installations; are 
available with coils for 115 v or 230 v, 
50-60 cps. Contacts are SPST, N. O. 
or N. C., rated 35 ainp inductive and 
50 amp resistive on 115 v or 25 amp 
and 35 amp on 230 v.—Philadelphia 
Scientific Glass Co., 469 Paletown 
Rd., Quakertown Pa. 
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COMPACT DELAY LINE 


New compact magnetostrictive de- 
lay line Model 192-1 is available in 
delays from 20 to 2200 usec, with de- 
lay adjustment range of + 4 usec. 





Pulse rep-rate is 1 mec max, and in- 
put pulse width can vary from 0.5 to 
1.5 usec. Signal-to-Noise ratio is 10/1 
min, insertion loss is approx 60 db.— 
Deltime Inc., 608 Fayette St., Mama- 
roneck, N. Y. 
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TEST-CERTIFIED RELAY 


New 4-PDT HS-400 Series 5-amp 
relay, operating on less than 100 mw 
de is available in 16 standard coil 
resistances from 100 to 100,000 ohms. 






Every serially-numbered relay is ac- 
companied by a thorough history of 
test performance of that relay in 
stringent Quality Assurance Test. 
Full data on request.—Hi-Spec Elec- 
tronics Corporation, 7328 Ethel Ave., 
No. Hollywood, Calif. 
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VOLTAGE REFERENCE 
STANDARD 


New highly stable miniaturized 
voltage reference standard with tem- 
perature coefficient of +0.0005%/°C 
from 0° through 60°C is engineered 


for printed circuit board insertion. 
Operates directly from unregulated 
de power source to give output volt- 
ages of 5.8, 8.5 or 10.5 v dec +0.005% 
with a regulation of +0.005% for a 
de input variation of +10%.—Viking 
Industries, Inc., 21843 Roscoe Blvd., 
Canoga Park, Calif. 
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Modulated Power: 


Zero to 300 Watts : 


an 
FRET Eg 





Miniature Control 
Maintains+1/4°F 


This solid-state device is capable 
of proportional control of power 
over a range of zero to 300 watts. 
Input signal sensitivity in the nor- 
mal control range is in the order 
of 5 millimicrowatts. Designed to 
maintain the temperature of a 
floated gyro within + %°F by con- 
trolling 115 v, 400 cps current to 
a heater, the unit easily can be mod- 
ified for other applications where 
fully-modulated power is required. 
Normal ambient operating tem- 
perature range is +60°F to 


: +160°F. However, the unit per- 





3 Supply Voltage: 


forms with minor reduction in 
accuracy over a range of -65°F to 
+200°F. Power gain is 10'°. With 
larger diodes and heat sink, pro- 
portional control of up to 600 watts 
is practical. Operating stability 
and high reliability have been 
achieved using a basically simple 
circuit. Development program is 
complete. The unit is in production 
and available for early delivery. 


CHARACTERISTICS 


Power Output: 300 watts during initial 
warmup of gyro being controlled, with 
zero to 60 watts after stabilization. 


115 volts + 5% at 400 
cps + 5% 


Sensor Resistance: 560 ohms nom- 
inal, may be modified for other resis- 


$ tance values 


Power Gain: 10'° (in normal 20 to 60- 
watt output range) 


Environment: Meets applicable por- 


: tions of MIL-E-5272C 


Weight: .44 Ibs max. 
Size: 1.63’x 3.16’x 1.06’ 


: Write for technical bulletin 102 
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4540 Union Bay Place « Seattle 5, Wash. 
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CUSTOM-DESIGNED TOROIDS 


CTL Toroids built to customer’s re- 
quirements use any standard molyb- 
denum Permalloy powder specified. 
Wide range of sizes from “Cheerio” 
to brute force inductors up to 50 hy, 


cover 50 cps to 25 ke ranges. Curves 
and outline drawings of CTL-206 
“Wedding Ring” epoxy encapsulated 
type are shown. 6-page Catalog 57B 
on request.—Cinema Eng. Div., Aero- 
vox Corporation, 1100 Chestnut St, 
Burbank, Calif. 
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CRYSTAL CASE RELAY 


New 2-PDT general purpose Crys- 
tal Case relay uses unique torsion 
wire armature suspension to support 


‘| armature against vibration and elimi- 
:‘} nate endplay. Meets MIL-R-25018 and 
‘| MIL-R-5757C, also uses bifurcated 
‘Bcontacts for high reliability in dry 
‘circuit and high contact loadings.— 
‘| Union Switch & Signal Div., West- 
‘Ringhouse Air Brake Co., Pittsburgh 
‘818, Pa. 
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MICROMIN RELAY 


‘) New Type 2M relay has hermetical- 
‘Bly sealed contact chamber to prevent 
‘contact contamination. Patented ro- 
‘yBtary armature on jewelled pivots 


meets shock tests of 50 G minimum 
and vibration of 30 G to 2000 eps. 
BComplete specs on request.—Couch 
Ordnance, Inc., 3 Arlington St., North 
Quincy 71, Mass. 
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» » » small-volume users can drastically 
reduce the cost of engineering-drawing 
reproduction. 


Now, regardless of your engineer- 
ing-drawing-reproduction needs, you 
can enjoy the tremendous savings in 
time, space, and materials of a unit- 
ized microfilm system. 

Formerly, such economies . . . from $20,000 
to $100,000 annually . . . required a substan- 
tial volume of reproduction to make the sys- 
tem feasible. 

Today, an ingenious new xerographic de- 
vice called a XeroX® Copyflo® 1824 printer 
brings the same proportionate benefits to 
small-volume users as to large. 

The Copyflo 1824 printer makes 18” x 24” 
prints, or smaller, on ordinary paper at an 
extremely low cost. Also reproduces on vel- 
lum and offset paper masters. 

Operation is automatic. Prints emerge 
dry, ready for immediate use, as fast as four 
a minute. And the quality of reproduction is 
excellent. The image is black-on-white and is 
permanent. There is no odor, no waste and the 
paper may be written on with pencil or pen. 

No need now for vast files of engineering 
drawings. Microfilm aperture cards take only 
a fraction of the space required for other 
types of reproducible. And, xerographic 
prints are so inexpensive, your engineers can 
discard them after use. 

Write today for 1824 booklet giving the 
full benefits you can expect from a Copyflo 
1824 printer. HALOM XEROX INC., 60-202X 
Haloid St., Rochester 3, N. Y. Branch offices 
in principal U. S. and Canadian cities. Over- 
seas: Rank-Xerox Ltd., London, 


SIMPLE AS ABC 


A. Operator inserts 
microfilm aperture 
card, 


B. Next, inserts sheet 
of ordinary paper, vel- 
lum or offset master 
material. 


C. The first print is 
automatically deliv- 
ered in 30 seconds, 
subsequent prints (of 
the same or different 
drawings) every 15 
seconds. 


HALOID 
XEROX 
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A COMPLETELY NEW 
SERIES OF STATIC 
FREQUENCY CHANGERS 


New, because of its exclusive use of solid state components in sophis- 
ticated circuitry designed and produced with Tomorrow in mind. 
These units provide exceptionally stable 400-CPS, single- or 3-phase, 
A-C outputs from 60-CPS, single- or 3-phase, A-C inputs. This equip- 
ment is designed for use in applications where critical voltages and 
frequencies are required ... laboratories, ground support systems and 
production testing facilities. 


ADVANTAGES 
Because of its solid state design, this system offers @ An 80% Reduc- 
tion in Weight ® A 40% Reduction in Size @® An Exceptionally 
Low Acoustical Noise Level @ Extreme Flexibility @& Improved 
Efficiency @ Virtually No Maintenance @ Instant Starting @ Push- 
button Control @ Portability @ and a Cost Equal to or Lower Than 
That of Comparable Rotary or Vacuum Tube Systems @ If yours is 
a power conversion problem, please write or call for further 


information. 
ELECTROSOLIDS CORPORATION 


13745 Saticoy Street , Panorama City, California 
TRiangle 7-5587 @ TRiangle 3-3172 
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TIME DELAY RELAY 


New line of off-the-shelf preset 
time delay relays, said to exceed all 
pertinent Mil-specs, cover the 0.01 


to 60 sec range. Individually specified 
electrical characteristics, mounting 
styles and connectors available are 
shown in new catalog available on re- 
quest.—Jordan Electronics Company, 
Div. of The Victoreen Instrument Co., 


P.O. Box 2047, Alhambra, Calif. 
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MINI TUNING FORK 


New Gyrex Design 056 Tuning 
Fork Resonator provides a stable, pre- 
cise frequency source, accurate to 
+0.01% over the —55° to 100°C 













Cee 


range, from 350 to 1800 cps directly 
or to any audio frequency, using di- 
viders or multipliers—Gyrex Cor- 
poration, 3003 Pennsylvania Ave., 
Santa Monica, Calif. 
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SYNCHRO UNITS 


New Size 11 Synchro units meeting 
or surpassing requirements of MIL- 
S-20708 are stable over entire —55° 








to 85°C temperature range standard, 
with same stability to 200°C on spe- 
cial order. Available in accuracy of 
3 minutes of arc.—Ketay Dept., Nor- 
den Div., United Aircraft Corp., Jer- 
icho Turnpike, Commack, L. I., N. Y. 
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SINGLE TURN POT 


New single-turn Series 1200 %” 
pots meet all applicable MIL-specs, 
feature glass-filled diallyl phthalate 





body, gold plated solid brass termi- 
nals, and can be supplied in ganged 
assemblies up to six units with up to 
nine additional taps.—Duncan Elec- 
tronics, 1305 Wakeham Ave., Santa 
Ana, Calif. 
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PYROFUZE «x: 
An Affliate of SIGMUND COHN cORF 
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Bimetallic Wire 
disintegrates with explosive 
violence at 600°C, without 
support of oxygen... 








Recommended for explo- 
sively operated devices 
which are electrically deto- 
nated. Write for brochure. 
















ARISE MB eB 
Next time, try the 
Alden ‘‘Plug-in’’ 
System ! 


Would you like to put proto- 
types together more quickly 
and efficiently? 

Alden can help free you from 
the mechanical chores of your 
job so that you can spend more 
time doing what you're paid to 
do — design. 

Write today for complete in- 
formation on Alden plug-in 
components for electronic sys- 
tems. Discover how Alden modu- 
lar components can offer every 
design engineer an easier, faster 
and proven way to lay out and 
package systems from off-the- 
shelf components. 





AILIDIE 


PRODUCTS COMPANY 
10122 Main Street, 
Brockton 64, Mass. 
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Design and production engineers who write on their compan 
letterhead will receive Alden’s big 250-page handbook, 
“Ideas, Techniques, and Designs’’. 
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Indium Antimonide IR Detector 
Now Available 


Commercial availability of industry’s most sensi- 
tive infrared detector, the ISC-301 indium antimonide 
cell in a glass and metal dewar with a highly polished 
sapphire window, has been announced by the Philco 
Lansdale Division, Lansdale, Penna. 





FG. |. INDIUM ANTIMONIDE dewar detectors of 
high sensitivity are miniature in size, 34"' diameter by 
3" long, yet with ranges in the hundreds of miles. 














ir company 
handbook, 


DESI 


D™ (>, 900,1) IN CM/ WATT» MICRON 





0 ' 2 3 3 5 6 7 
WAVELENGTH IN MICRONS 


TYPICAL ABSOLUTE SPECTRAL RESPONSE AT 77°K FOR ISC-301 
WITH D* (500,900,1) = 5 x 10? CM/WATY 


Sensitivity of D* = 15 x 10° cm/watt has been 
demonstrated for the most sensitive member of the 
series, having a minimum impedance of 4000 ohms, 
which can spot a lighted cigarette at 500 miles distant 
at night using a reflector of one meter diameter. Its 
spectral sensitivity is shown in Fig. 2. 













Beptember-October, 1960 


The ISC dewar is designed to be mounted by a heli- 
arc sealing flange in which mechanical tolerances have 
been held to high accuracy for detector centering 
purposes. It is guaranteed to operate for more than 
a half-hour with one filling of liquid nitrogen. Cryo- 
stats for operations with gaseous nitrogen are also 
available. 

Military and industrial applications of the ISC-301 
series include search, track, guidance, reconnaissance 
and spectroscopy. Complete characteristics for the 
basic ISC-301 are given in a four page Special Prod- 
wets Data Sheet, available on request. 
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PRESSURE TRANSDUCER 


New A-6 Pressure Transducer, with 
only one moving part—a magnetic 
diaphragm—is particularly suited for 
uses in severe environments, such as 
engine testing, missiles and aviation. 


f ae 






External associated electronics are 
not required because input and out- 
put circuitry are self-contained, pro- 
vide high power output, high fre- 
quency response and exceptional ac- 
curacy.—Astromics, Div. of Mitchell 
Camera Corp., 611 West Harvard St., 
Glendale, Calif. 
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ACCELEROMETER AMPLIFIER 


New all-transistorized ac _ signal 
amplifier to match high-impedance, 
crystal-type accelerometers weighs on- 
ly 4.5 oz. temperature range of —62° 


to 130°C, and life of 2000 hrs. Gain 
adjustable externally from 0.5 to 50 
output 2.5 v de for biasing telemetry 
suboscillators; operates on 22 ma at 
28 v de.—Western Design, Div. of 
U.S. Industries, Inc., Goleta, Calif. 
CIRCLE 174 ON READER-SERVICE CARD 


JOB TAILORED GYRO 


New hermetically sealed miniature 
rate gyro, designed with controlled 
natural frequency and damping 
characteristics has high output pick- 
off characteristics. Max angular 





rates from 0.05 to 10 rad/sec, un- 
damped natural frequencies from 8 
to 80 cps, and minimum phase shift 
near null are featured. 4-page bro- 
chure gives full specifications.—Air- 
craft Instrument Div., R. C. Allen 
Business Machines, Inc., 333 Com- 
merce Ave., S W., Grand Rapids, 
Mich. 
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LOWEST SMALLEST 
COST SIZE 


LIGHTEST 
WEIGHT 


NO DARKENING DISPLAY 
MOST EASILY READ 
UNDER ALL CONDITIONS 


Ba 


NO SHIFTING FOCUS OR MISALIGNMENT 





™ ALL ELECTRONIC 


NO COSTLY REPLACEMENT 
OR SERVICING 


LOWEST POWER 
REQUIREMENTS 
NO BULB OR FILAMENT FAILURE 
MEETS MAXIMUM TEMPERATURE 
SHOCK AND VIBRATION 
SPECIFICATIONS 
NO SEGMENTED FAILURE 
mth itiaaae ala: 
100.000 HOURS 


NO MATRIX DRIVER REQUIRED 


| N 8) | & A T O R T U - ie S 


Write today for your 
READOUT FACT FINDER STebeswelerssot Mi @reluclelacl eters 
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In Trio Labs’ new 
| Standard Laboratory 
| AC VIVM...the signal circuits 
are isolated from case and power 
circuits, to provide 

: @ floating measurements previously impractical 


oe @ accurate voltage measurements to 5 cps 
@ shock safety: case isolated from circuit under test 








The new Model 109-2 has 12 voltage ranges calibrated to RMS value of 
a sine wave: 0.001 to 300 VAC full scale, with frequency range of 
5-200,000 cps. Accuracy is +2% full scale. Can measure accurately to 
20 microvolts. Input impedance 10 megohms. Low distortion amplifier 
output voltage can be externally shorted without internal damage. 
Power: 105-125 VAC, 50-420 cps, 25 watts. Price: $220.00 

For free 36-page Engineering Guide, write to Dept. MSD-10 
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‘high and medium |f 
temperature ff 
ribbon coax cable} 
for modular and |i 
printed circuitry |i 


SS 


— 





~~ te, ~~ . 


™~, 


TIMES WIR 


Clip This Cc 


Please rush FREE literature on: 






-) Coaxial Cables 
(-] Data Transmission Cables 

) Multi-Conductors & Hook-up Wire 
C) For Info. Only [) Have Rep. Call 
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MOTOR TACHOMETER 


New size 15 integrating motor 
tachometer, Type 105P2Y, provides 
instantaneous response because no 
warm-up time is required at any tem- 
perature from —55° to 80°C. No 





heating elements, mechanical thermo- 
stats, amplifiers or external heat 
sources; results in longer life, less 
weight and power drain on overall- 
system.—Ketay Dept., Norden Div., 
United Aircraft Corp., Jericho Turn- 
pike, Commack, L. I., N. Y. 
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MINI GANG POTENTIOMETER 


New %” diameter gangable wire- 
wound Model 319 potentiometer, less 
than 4” high per ganged section, is 
available in servo (stainless steel) or 
panel (aluminum) versions covering 
resistance ranges from 100 ohms to 
200 Kohms per section. Each wiper 
is independently phaseable through 
860° without use of clamping rings.— 
Daystrom, Inc., Pacific Div., 9320 
Lincoln Blvd., Los Angeles 45, Calif. 
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HI-TEMP SERVO 


New Size 11 precision high temper- 
ature servo motor for high speed 
and/or high gain servo systems is in- 
ertially damped, eliminating the need 
for a generator amplifier. No-load 





speed is 5800 hpm; torque at stall 
0.60 oz-in; fixed phase 115v, 400 cps; 
control phase 70 v. Damping factor is 
80 dyne cm/rad/sec.—John Oster 
Mfg. Co., Avionic Div., Racine, Wisc. 
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“2-IN-1” SYNCHROS 


New tandem synchros with any two 
type synchros in size 8 and size 10 
lines may be combined in a single 
size 10 housing 2.875” long. Unit pic- 
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tured*is a control differential-resolv- 
er. Standard accuracies of 7 minutes 
maximum error are guaranteed.— 
Clifton Precision Products, Co., Inc., 
9014 West Chester Pike, Upper Dar- 
by, Pa. 
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Sis taane , 


ELECTRONICS 


> INDUSTRY, DEFENSE, BROADCAST 


Newark stocks and distributes 
over 450 top lines covering 
every phase of electronics! 


Semi-Conductor Headquarters 
For Industry at 
Quantity Prices Competitive 
with Manufacturers 


pee a A eee Semi-Conductors @ Connectors 
ico oe eneral Electric : ; 
Senet teller @ tele Relays @ Switches e Industrial 


e International Rectifier Tubes @ Test Equipment 
e@ Sylvania e@ Sarkes Tarzian Transformers e@ Controls 


e Hoffman e 1.7.&.T. @ RCA . ; 
Motorola e Raytheon e Ohmite Resistors @ Meters e Capacitors 
e Pilot Light Assemblies 


CBS Electronics e Westinghouse 


* COMPETITIVE FACTORY PRICES * COMPLETE ON-HAND STOCK 
* IMMEDIATE DELIVERY 


Your One-Point Source for All Your Electronic Needs 


LE \ASANI RIK 


ELECTRONICS CORPORATION 


223 W. Madison St., Chicago 6, Illinois 


4747 W. Century Bivd., Inglewood, California 
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IMPROVE 
RESISTANCE 


NETWORKS ~ 





Recent advances in equipment and techniques with measurements of 
1 PPM resolution enable us to supply resistance networks of unusual accu- 
racies and characteristics as required for computers, summing networks, 
voltage dividers, etc. 

We are currently producing in quantity for major defense contractors to 
various specifications of phase angle, D.C. and A.C. ratios with controlled 
frequency characteristics. 

Hermetic sealing or full encapsulation enable networks to meet applicable 
portions of MIL-R-93B and MIL-STD-202A, 

Our Engineering Department will gladly advise the limits of accuracies 
and physical sizes that may be attained for your specifications. 
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RESISTANCE PRODUCTS COMPANY 











914 South 13th Street, Harrisburg, Pa 
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EAGLE '\Nil-Spec” Precision 
TIME DELAY RELAY 
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INDUSTRIAL OR oO” 
x | MILITARY APPLICATIONS REQUIRING 
. 2000 cps VIBRATION TESTS 
SPECIFICATIONS 
a. Operates during 5 to 2000 d.. D.C. operating coil. Wet, 


cps, 10G vibration. 9 oz. 
co ° 
b. ee —55° to +125 e. Hermetically sealed. 


C Withstands 30G llms_ f. Timing not affected by 


shock. voltage variations. 
Write for descriptive Bulletin No. 820 
Address Dept. MSD-1060 


EAGLE SIGNAL COMPANY « Moline, Illinois 





MANUFACTURERS OF THE MOST COMPLETE LINE OF INDUSTRIAL TIME-COUNT CONTROLS 
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POLES 


can be controlled 
by a single handle 





UP 
TO 







with 
ESCO 
Type JM 
ROTARY 
SWITCH. 
Manufactured to 


BuShips drawing 815-1853019 
and Specification MIL-S-21604. 









© Gootions.................... up to 25 

> ® Positions.................. up to 12 

4 Py. tal 1 ee detent, 30° indexing 
® Contacts.. break- before- make or make-before-break 
® Rating.....5 amp. 125 volts a-c at unity power factor 





® Mounting. ..... back of panel 














For detailed information 
ask for Bulletin 22. 


ESCO oo: WEYMOUTH 


ELECTRO SWITCH CORP 
outh (Boston 88). Massa 
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COMPONENT CENTRIFUGE 


New compact and precise, although 
inexpensive, G-Rater Type 051 cen- 
trifuge provides a nominal 100 G 
test foree at 12” See radius with 





rotational accuracies up to 4% of set 
speed. Test objects up to 4%-inch 
cubes weighing up to 20 lbs each can 
be accommodated.—Gyrex Corpora- 
tion, 3003 Pennsylvania Ave., Santa 
Monica, Calif. 
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REACTOR ROD SERVO 


Precise position of control rods in a 
nuclear reactor to a maximum depth 
of 75” is achieved by a servo consist- 
ing of radiation-resistant synchro 
transmitter mounted alongside the rod, 
and a receiver at the control center. 





Made in 60 and 400 cps versions meet- 
ing MIL-specs for ships and airborne 
installations, the system has an ac- 
curacy of +1° in rotation.—Vernitron 
Corp., 123 Old Country Rd., Carle 
Place, L. I., N. Y. 
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CLUTCH/BRAKE POT MODULE 


New combination of magnetic 
clutch/brake with potentiometer al- 
lows use of smaller masses to with- 
stand more than 100G forces, reduce 
number of components and parts 
spares, simplify maintenance.—Auto- 
tronics Inc. Dept. 28, P. O. Box 208, 
Florissant, Mo. 

CIRCLE 182 ON READER-SERVICE CARD 


SERVO MODULE 
High reliability computer/guidance 
module, designated MGP-11, consists 
of size 11 servo motor, gearhead and 
pot with an output shaft for test and 





checking. Life of over 10° cycles and 
max resolution of 0.046% under ex- 
tremes of vibration, shock and tem- 
peratures from —54°C to 125°C. 
Servo motor generator is optional re- 
placement for servo motor.—Guid- 
ance Controls Corp., 110 Duffy Ave., 
Hicksville, L. I., N. Y. 
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“units on the market. Wide angle 


_ characteristics that are even more p aif 










FLOATED 
RATE 


‘INTEGRATI NG 
GYROS 


Specifically designed for missile 
applications, these Kearfott 
miniature gyros are available 
witn short term drift rates 

of 0.01°/hr. Their outstanding 
accuracy and performance make them _ 
guperior to any comparably-sized | 


displacement gyros with high torquing 
rates for “strap-down” applications are 


also being produced. Performance 


cen n be provided within the same ¢ dimensions. ja 
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tor 


a transistor-SAVING 
power supply 





: a 6 to 30 volts D.C. : 
db 


TYPE D-1480 0 to 500 Ma. 


2 We | 
Gt Moadlascnacln: hl 


Precise control of voltage and current. Put the D-1480 to 
work for you. Reduce costly transistor burn-outs. 
Overloading cuts current off. Regulation better than 0.3%. 
Less than 0.25 mv. ripple. Full short circuit protection. 
Meter reads voltage and current. 

Available from stock ...factory or Allied Radio. 
(Allied Stock No. 82PX245) ......... price $160.00. 
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GENERAL PRECISION. ING. 


m TRANSISTOR CIRCUITRY 















Temperature Compensated 


TRANSDUCERS 


FOR 400 CPS SERVO SYSTEMS 





Output for a given position changes 
only 1% over a range from 80° to 
275° F. These extremely rugged units 
are widely used as feedback transduc- 
ers in missile and aircraft actuators. 





LINEAR DIFFERENTIAL TRANSFORMER 
Model GM-8013 





Change in gain over 
pat: 20¥ 8 Y ~~ ated tempers ure range: 208% /"F. 
= Temperature range: —65°F 30°F 


Linearity ix 
Output 8 — @ 26V pnaee way) To 35 u $; to 2000 CRS 
using Le 
Housing Sonener: %" 






angular position - 
NS) velocity * torque 


POS 2. force + pressure 
EXPECT MORE FROM age 
og IVINS OI iene 
Phones: TR 3-3510, ST 6-7210 +» 8044 Woodley Ave., Van Nuys, California 


Your inquiry will receive an immediate reply from engineers 
experienced in the design and application of transducers for the 
solution of measurement and control problems, 
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Don't pay for 
Precision 
you don't need 


RMB Filmoseal Bearings 
available in low-cost ABEC-1 as 
well as ABEC-5 and 7 tolerances. 


Big news in the miniature bearing field! 
RMB’s famous Filmoseal Bearings—the _ flees 
only sealed miniature bearings—are now 
made to low-cost ABEC-1 as well as ABEC-5 and 7 tol- 
erances. This means designers can use these advanced de- 
sign bearings even in those slightly less demanding appli- 
cations where cost is a primary consideration. Designers 
can take advantage of such features as: 

1. Stainless-steel construction throughout. 

2. Lubricant retention at high temperatures. 
3. Non-contaminating at all times. 

4. Two-piece ball separators for high speeds. 

Open radial Conrad-type bearings are also available in 
this new grade. A wide range of sizes is available from 
ie” (0.1875”) to %” (.5000”) OD including many metric 
sizes, 

Write for your copy of the new RMB Miniature Bear- 
ings Catalog which gives full details on these as well as 
the entire line of quality RMB Bearings. Ask for Bulle- 


LANDIS & GYR, INC. 


45 West 45th Street, New York 36, New York 
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SERVO SPEED CONTROL 


New miniature speed control ac- 
cepts de signals between +10 v, drives 
resolvers, tachometers or other pots 
at speeds directly proportional to in- 





put voltage. Special potentiometer- 
switch combination provides 4 wipers 
90° apart on pot, 4 wipers on switch 
ride on alternately conducting and 
non-conducting surfaces.—Spectrol 
Electronics Corp., 1704 So. Del Mar 
Ave., San Gabriel, Calif. 
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MULTI-SPEED TRANSMISSIONS 


New subminiature electromagnetic 
clutches are teamed with Class IV 
precision gears to provide 2, 4, 15 
and 30 speed units which respond in- 





stantly to remote manual or pro- 
grammed switching, or via teleme- 
tered signal. Light weight and com- 
pact package is achieved by using 
gear and clutch combinations for 
more than one speed ratio.—Auto- 
tronics, Inc., Florissant, Mo. 
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PHASE ANGLE VOLTMETER 


All-transistor Model VM-230, com- 
bining in one unit the functions of 
an a-c voltmeter, phase meter, phase 
sensitive null indicator, power factor 
meter and mepanete measurement of 





phase and quadrature components of 
a signal, is available in standard mod- 
els for 114V, 400 or 800 cps. Accuracy 
as phase angle voltmeter is rated at 
+3% of full scale, and phase angle 
measurements can be made from 
either a 0° or 90° reference.—North 
Atlantic Industries, Inc., Terminal 
Drive, Plainview, L. 1., N.Y. 


Sub-Zero Carrammo-CoupLe 


Solves Condensation Problems | ::i.: 
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— MEASURING JUNCTION, 
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“Ceramo”’ versatility has also solved a__ itself is stainless steel or other corrosion- 
key problem of sub-zero temperature meas- resistant material. 


Spring-Loaded Construction of T-E’s 
sub-zero probe holds contact point firmly 
against thermowell end—counteracting 
effects of expansion and contraction from 
temperature changes. 


urement—condensation. Caused by wide 
temperature differences between ambient 
temperatures and the thermocouple meas- 
uring point, condensation can penetrate 
thermocouple insulation and short out 
conductors. 


Applications—Liquid oxygen, nitrogen, 
Overall Metal Sheathing of ‘“Ceramo” ammonia and similar applications. Con- 





Ww 











ondition 
[= comy 


sround 








thermocouple wire completely encloses ductors are either Copper-Constantan or | FIG. | 
conductors and ceramic insulation—shut- Chromel-Constantan for measuring tem- | tiple-se 
ting out moisture effectively. Sheathing peratures as low as —320° F. phase é 


Write For Bulletin 52-9 precisic 


SADDLE BROOK, NEW JERSEY Brampton, Ont. 
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In Canada 


Thermo Electric CO., INC. | THERMO ELECTRIC (Canada) LTD 
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PHOTO-SYSTEMS | 

For Micro-Module 

Printed d Circuits 
Masks For 
UHF 

Transistors 










“YALE” 


Custom-built precision camera sutoms fer ultra- 
resolution of patterns 
on Kodak etcosstatten Sieben, Ix " or 2 x 10". 


Diamond Ordnance Fuse saberctony type as > 





scribed in literature with 
increased range and con- 
venience . . . micron range 
tolerances. 


Write us with full details of 
your project. Delivecy sched- 
ules now being processed. 

Free 132 pg. Photo Equip- 
ment & cman ar 
log. D 5/60 


BURKE & JAMES. 


321 S.Wabash (Ol allow: t>lem Mm liilalelE4 
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Quality. 
miniature & sub-miniature 
Hermetically Sealed 


thermostats|® 












cutaway 
photos 
actual 
size 













Illustrated here 
are the results of 
25 years experience 
in the thermal control 
field. All Chatham 
Thermostats have ¢ 
patented positive 
contact wiping action 


aS) for longer life. 


WIDE VARIETY TO MEET MILITARY 

and INDUSTRIAL APPLICATIONS 

* Insulated and grounded models 

* Close differential—long life 

. * Sizes 3/16” & 1/4” dia. 

* Tin plated brass cases , 

¢ Adjustable from -65°C to 150°C- 
Specials to 235°C max. 

* Special mounting brackets to 
customer specs. 


Write or phone for technical bulletin 


CHATHAM 
CONTROLS corr 


136 River Read, Chatham, N. J., CRestview 3-7300 
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e e 
Pot Life Predicted by 

. ene o 

Reliability Ratings 

Failure-rate data to reliability margins are provided 
by the manufacturer with each shipment for a new 
line of precision potentiometers. These data, including 
insulation properties, noise, accelerated failure rate 
at high temperatures, etc., inform the user what can 
be expected in any given quantity of pots for specific 
onditions of use. The units are particularly designed 


or computer and servo applications in airborne and 
eround support applications. 





PP yt rl wy 





| or | FIG. 1. CLOSE STACKING to provide more mul- 
em- | tiple-section capacity in less depth while allowing 
phase adjustment after mounting is feature of new 
precision potentiometer by Osborne. 





FIG. 2. LOW NOISE and high reliability are pro- 
vided by wiper construction of new Osborne 
potentiometers. 


















The new potentiometers are said to use new stack- 
ng techniques that provide shorted dimensions than 
onventional pots (Fig. 1) while allowing accurate 
djustment of phase after mounting. New sealing 
echniques pass the breathing type humidity tests of 
IL-STD-202 method 106; also closer spacing of 
indings and increased resolutions and new high- 
eliability wiper design (Fig. 2) with less than 50 mv 
ise are added features. Standard bearings which of- 
er very nearly the same torque characteristics as ball- 
arings, but. with the enhanced reliability and price 
‘pf bushings, are used. 

Larger models are available with up to 37 taps in 


id here 
sults of 


3 *" Iesistance from 100 ohms to 400 Kohms. Power rat- 
els’ Gngs at 25°C, of 5.25 watts for the smallest model to 

| watts for the largest model, derate linearly to zero 
sooc-gratts at 200°C. All standard mounting types and sizes 


te available, on which full data will be supplied by 
he manufacturer, Osborne Electronic Sales Corpora- 
ion, 13105 Crenshaw Blvd., Hawthorne, Calif., on 
equest. Delivery on standard models is 3 weeks; 

price and delivery quotations will be made on special 
ep,  Fustom and multi-stack requirements. 
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AC-AC CONVERTER 


Conversion of ac power at one fre- 
quency to ac at another frequency, or 
from single-phase to three-phase ac 
power is accomplished by a new solid- 
state static inverter, the Stativerter. 


New semiconductor devices with high 
collector-current ratings permit low 
acoustic noise level of 10°mw/cm’, 
a million-to-one reduction over rotary 
equipment. Output frequency accu- 
racy as high as 0.005% of nominal 
and less than 15 msec voltage re- 
sponse time are achieved in models 
from 100 to 10,000 va capacity.— 
Electrosolids Corp., 6352 Bellingham, 
No. Hollywood, Calif. 
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SILVER-LEAD DIODES 


New series of hermetically sealed 
miniature silicon rectifiers have solid 
silver axial leads for maximum heat 
and current conductivity. Have peak 
inverse voltage ratings of 200, 400, 
600, 800 and 1000 v, handle 750 ma 
at 25°C and 500 ma at 100°C. 100% 
output to beyond 100 kce.—Diodes, 
Inc., 7303 Canoga Ave., Canoga Park, 
Calif. 
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HIGH CAPACITY DC SUPPLY 


New 26-38 v de power supply for 
helicopter starting is rated at 300 
amperes with overloads up to 900 


« * 
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permissible. Designated Model BS41- 
400K4, the unit meets MIL-P-15736C 
(Ships) for power supplies, also 
high-impact shock (MIL-S-901B) and 
vibration (MIL-STD-167).—Christie 
Electric Corp., 3410 West 67th St., 
Los Angeles 43, Calif. 
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KEARFOTT DIVISION 


Little Falls, New Jersey 


GENERAL PRECISION. INC. 


Other Divisions: GPL. Librascope. Link 
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LIGHT WEIGHT one ounce max. 
SMALL SIZE one cusic inch max. 


MINIATURE 
PRESSURE 
TRANSDUCER 


SERIES 401 


Actual Size 
1” dia. x 1” long 


Standard Nominal 
Potentiometer Resistances 
400 to 10,000 ohms 
Electrical Connection 
Pigmy receptacle or 
soldering terminals 
Mounting 

Flange or bulkhead 


Write us 
regarding your 


High vibration performance 
+35G to 5,000 cps 
Pressure ranges 

Absolute, differential 

and gage pressures 

0-1 to 0-400 psi 
Differential pressures 

+3 to +200 psi 


COLVIN 


LABORATORIES, INC. 
364 Glenwood Avenue 
East Orange, New Jersey 





transducer 
requirements. 
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send for this 


Electronics 
Catalog 


you save 50% on Top- Quality 


Test instruments 
Hi-Fi «© Ham Gear 


KITS AND WIRED 


for professional and home use 


TEST INSTRUMENTS HI-FI 

battery eliminators stereo and monaural 

battery testers tuners 

bridges, decade boxes 

electronic switch a — 

flyback tester speaker systems 

oscilloscopes HAM GEAR 

signal and sweep cw transmitter 
generators modulator-driver 

tube testers grid dip meter 

VTVMS code oscillator 


VOMS OVER 2 MILLION 


EICO instru ts | 
CITIZENS BAND saa 
TRANSCEIVERS 


ne 
preamplifiers 





the world. 


LIFETIME service and calibration guarantee. 
IN STOCK at your neighborhood EICO dealer. 
Send now for FREE catalog MSD-10 


FICO 


33. 00 N. Bivd., L.1.C. 1, N.Y 
ed by th t 
RES RY IN ELE 
160 ELECTRONIC INSTR 











A BETTER PLOTTER 


for Precision Layout of Grid Systems 
and Coordinate Positions 


The Coordinatograph, a new, better 
plotting instrument, is now being used 
for all types of precision layouts. It 
plots within .001” over a 4714” x 47%” 
working table. Rack and pinion con- 
struction for counter dials assures accu- 
rate measurements. 7 diameter pricker 
microscope permits observation and 
plotting in one operation. Radii from 
12” to 40” can be plotted with beam 
compass. Vertically laminated plywood 
table. Vibration-free tripod mount. 
Write now for free folder. 


AERO SERVICE CORPORATION 
210 E. Courtland S$t., Dept. 111, Phila. 20, Pa. 
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RECTIFIER ASSEMBLIES 


New Miniature silicon rectifier as- 
semblies, designated the BC20 series, 
provide up to six hermetically sealed 
diodes and up to six terminals per 
unit. All units are temperature cy- 





cled, given a dielectric strength test 
and 100% electrical test on all rec- 
tifier ratings —Bradley Semiconduc- 
tor Corp., 275 Welton St., Hamden, 
Conn. 
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SOLID STATE CONVERTERS 


New Transidyne transistorized con- 
verters provide outputs from 10 to 
150 v de from a nominal 28 v de in- 





put. Printed clreuits enable high-per- 
formance 75 watt output with 20 mv 
max ripple and regulation of 0.1% in 
maximum weight of 2 lbs. Operating 
temperatures are —55° to 71°C.— 
Spectrol Electronics Corporation, 1704 
So. Del Mar Ave., San Gabriel, Calif. 
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BANANA PLUG or 





New Banana Plug Res stors, avail- 
able in 8 standard sizes from % to 
2-w power dissipation, have the fol- 
lowing general specs: Type: non-in- 
ductively wire-wound (also carbon 
and metal film); tolerance: 1% thru 
0.005% abs; stability: thru 0.001%; 
temperature coefficient: thru 5 ppm/ 
°C abs; impregnation: hermetic seal 
in epoxy resin; MIL specs: applicable 
sections of MIL-R93B and MIL- 
R9444.—Consolidated Resistance Co. 
of America, Inc., 44 Prospect St., 
Yonkers, N. Y. 
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REGULATED POWER MODULES 


New power modules meeting MIL- 
E-16400-B feature regulation of 
0.05% and max ripple of 1 mv rms 
from 145 to 325 v de at current levels 





from 50 to 400 ma. Complete line of 
RPM’s now numbers 36 models listed 
in Bulletin #500.—ACDC Electron- 
ics, Inc., 2979 N. Ontario St., Bur- 
bank, Calif. 
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SHAPED BEAM TUBE 


New compact Charactron Shaped 
Beam tube, designated type C 5 G, is 
smaller and lighter in weight than 
previous designs. Used in the Mili- 





tary S-C 3000 High Speed Communi- 
cations Printer, it employs matrix- 
shaping of alpha-numeric and other 
symbols under electronic control, 
achieving word displays at speeds up 
to 10,000 per minute. Electrostatic 
printing process developed by Haloid- 
Xerox also enables S-C 3000 to print 
at this speed.—Stromberg-Carlson- 
San Diego, P.O. Box 2449, San Diego 
11, Calif. 
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ISOLATION TRANSFORMER 


New ultrashielded isolation trans- 
formers, HIT-1,-2 and -3, hermetically 
sealed to MIL-T-27A specs, are de- 
signed for circuits requiring ultimate 





in isolation from power line. Effective 
capacity coupling between primary 
and secondary of less than 0.1 psf 
can be further reduced by optimum 
circuit design.—United Transformer 
ex 150 Varick St., New York 138, 
N. Y. 
CIRCLE 196 ON READER-SERVICE CARD 





VISUAL » RAGRETIG = CONTROL ' 


Mount 
Corporat 
i 
Jand mar! 
are at 12 








i =3 


ORGANIZATION | 








MAGNETS MOVE FASTEST—AND EASIEST—OF ALL! 

























HIGH | 
SIMPLEST VISUAL COLORFUL 

SYSTEM FOR MAGNETIC PRICE LIST &@ yan 
Production ELEMENTS BROCHURE lamere 

Personnel * show facts instantly tence 
. organize for action SESSCRRERREEeee Pyroft 
Sales * eliminate mistakes quantitie 
Maintenance * get the job done able in «€ 
Scheduling PRICED FROM preforms 
Machine Loading x 3 R suevesesensesen |{22t disi 
Cities teal on request |port of « 
arts——Sraphs INCLUDING MAGNETIC ing react 
Visual Presentations about 2t 
REPRESENTATION DESIRED IN SOME AREAS boa 
Methods Research Corp. |" | 










105 Willow Ave., Staten Island 5, New York 
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New Tllelich Anti-Backlash 
Speed Reducers 


Small in size 




















Ready-to-go Since 

in your product solids, n 

Quick delivery the disir 

generati 

liquid fr 

spee preform. 

@ Speeds up to 10,000 rpm ' solderin; 

at highspeed shaft CLASS A~ Y Althor 

@ Up to .013 HP at lowspeed a's terial ar 
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Save on your design, use in hi 

production, and assembly CLASS B- plosive-e 
costs by ordering 49 ratios sure o. 
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New Firm to Produce 
Unique Ignitor Wire 

Mount Vernon, N. Y. A new firm, the Pyrofuze 
Corporation, an affiliate of the Sigmund Cohn Cor- 

ration, also of this city, has been formed to produce 


Hand market PYROFUZE wire and products. Offices 
are at 121 So. Columbus St., Mount Vernon, N. Y. 


ROL 








HIGH TEMPERATURE ignition of each particle of 
PYROFUZE wire is shown in photograph of 0.003" 
diameter segment. 


aun) Pyrofuze material is being made in production 
= m| quantities in wire and ribbon forms and is also avail- 
, [L Jable in experimental quantities in sheet and stamped 
= bp fpreforms. Pyrofuze is a bi-metallic pyroforic product 
sann fat disintegrates with explosive violence without sup- 
est [port of oxygen at about 650°C. An exothermic alloy- 
ing reaction takes place that reaches a temperature of 
about 2000°C, releasing energy far exceeding that 
necessary for the initial ignition. Instantaneous photo- 
p. graphs (see Figure) reveal that each particle of the 
ignited wire enters into the reaction; no material is 
“wasted.” 
Pyrofuze wire is usually made by cladding an alumi- 
num wire with a jacket or shell of palladium. The great 
ductility of both metals makes it possible to draw the 
composite wire as small as 0.001” diameter, although 
larger sizes are commonly used. Pyrofuze wire has a 
tesistivity of 65 ohms/cmf at 25°C with a positive 
temperature coefficient of 1440 ppm in the 0-100°C 
range. 

Since the products of the alloying reaction are also 
solids, no permanent expansion of gases results from 
the disintegration of Pyrofuze material. In such cases 
generation of gas or pressure is desired, a solid or 
liquid fuel may be ignited by the Pyrofuze wire or 
preform. Spot application of heat for welding or 
soldering is another possible use of the material. 


Although full use and applications of the new ma- 














iS A= 
tios a 
) terial are not known, its high release of energy even 
in the absence of oxygen and under water point to its 
use in highly reliable detonating or ignitor devices. Ex- 


5 B- [Plosive-actuated disconnect devices and compact pres- 


itios 


. sure generators are other possible applications. The 
io | 


developers of Pyrofuze materials invite inquiries and 
suggested applications involving the new product, and 
additional information concerning Pyrofuze Wire is 
available on request. 
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NOVEMBER-DECEMBER MSD Features 
. include: Inertial Guidance Trans- 
ducers. Watch for it. 
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CERAMIC CAPACITORS 


New axial lead microminiature ce- 
ramic capacitors from 47 ywsxf to 0.01 
uf operate at full rated voltage of 
200 v to 150°C. For use in standard 





—s aoe ne angen EE % 
packaging of potted assemblies, they 
are available in 5%, 10%, 20% and 
GMV tolerances.—King Electronics, 
Inc., 915 Meridian Ave., So. Pasadena, 
Calif. 
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SMALLEST WIREWOUND 


New %” diameter x %” long en- 
capsulated wirewound resistor is pro- 
duced tension-free to minimize drift 





with age and faults due to thermal 
shock. Rated at 0.05 watts, 100 K 
max, 50 v max, —65° to 125°C, and 
temperature coefficient of +0.002%. 
—Kelvin Electric Co., 5907 Noble 
Ave., Van Nuys, Calif. 
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MIL-SPEC CONTROL KNOBS 


Complete line of quality instrument 
control knobs, meeting MS-91528 
specifications for military applica- 
tions is designated Series 500. Six 
types including rounds, skirted 
rounds, dial skirted rounds, plain and 
skirted pointers, and crank-types are 
available for immediate delivery.— 
Lerco Electronics, Inc., 501 S. Varney 
St., Burbank, Calif. 
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400-POSITION SWITCH 


Unique wafer switch with up to 400 
positions, single pole, uses Geneva 
Gear control unit to transfer switch- 
ing from one wafer to the next. All 


a ee 





. we e ~ > 
wafers lift out without unsoldering 
or disassembly for fast, simple clean- 
ing and maintenance.—Chicago Dy- 
namic Industries, Inc., Precision Prod- 
ucts Division, 1725 Diversey Blvd., 
Chicago 14, Ill. 
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INERTIAL =| 
QUALITY | 
2 AXIS ACCELEROMETER ,*| 


a 





Highly precise and accurate, Kearfott two-axis accelerometers are pendulous 
devices which sense airframe acceleration forces acting on them. 

An inverted pendulum utilizing a unique Hooke’s joint suspension displaces 
as a function of acceleration in either of 2 axes. An AC pickoff signal is 
rectified and applied to voice coils restoring the pendulum to null. The DC 
required for restoration is proportional to acceleration. Typical character- 
istics for these units include range of + 25 g’s, scale factor of 5.0 ma/g, 
linearity of + 0.005% and threshold of 2 x 107 g’s. 

KEARFOTT DIVISION CEB) 


Little Falls, New Jersey 


GENERAL PRECISION. INC. 


Other Divisions: GPL. Librascope. Link 
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TEST RELAYS FASTER, MORE ACCURATELY, WITH EECo’s ALL-NEW 


RELAY 
TESTER 


Where knowledge of relay performance is 
important to your operations, here’s one 
of the most valuable aids ever devised. 


It’s EECo’s Model RT-905, latest im- 
provement on the most successful line 
of relay testers ever made available. 











Measures voltage and current simultane- 
ously, both pull-in and drop-out. Measures contact resistance, coil resistance, 
insulation resistance, pull-in and drop-out time, contact bounce. Automatic 
relay driving circuitry. Oscilloscope connections and appropriate circuitry. 


Write for data sheet, and turn over your relay troubles to an EECo RT-905. 


Anaheim Electronics Division 


Electronic Engineering Company of California 
1601 East Chestnut Ave.+ Santa Ana, Calif.» KI mberly 7-5501 « TWX: S ANA 5263 
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ROTATING ’SCOPE STAGE 


' New Rotating Microscope stage for 
inspection of tiny components and as- 
semblies avoids “upsetting” or han- 





dling of parts examined. Center plat- 
form rotates specimen while angled 
first surface mirror permits top and 
side viewing.—Edmund Scientific Co., 
Barrington, N. J. 
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ULTRASONIC TRANSFORMER 


New Type 1210-C 1-watt trans- 
former having impedances of 75 ohms 
unbalanced to 600 ohms balanced, is 
epoxy encapsulated in an aluminum 
shield can of % cu-in. Designed for 





wide band, low insertion loss and good 
matching characteristics in the 20 ke 
to 10 me range—North Hills Elec- 
tronics, Inc., Glen Cove, L. I., N. Y. 
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* A Partial Showing 
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CLIFTON PRECISION PRODUCTS CO., INC. 


HEIGHTS, 
Sales Office: 5050 State Rd., Drexel Hill, Pa.—MAdison 2-1000, TWX LNSDWN, PA. 1122 (vu). 


Widest Variety 


Highest Accuracy 
Size 8 Rotary Components 


Clifton Precision’s size 8 rotary components have been tried and proven by customers over the past 4 years. More than 50,000 have been 
shipped. These are the most accurate and best tested (because they are use tested) size 8 rotary components on the market today. 


1, Torque transmitter (26v. input) 2. Torque transmitter (115v. input) 3. Control transformer (lo Z) 4. Control transformer (hi Z) 5. Control 
transformer (very hi Z) 6. Torque receiver (26v. input) 7. Torque receiver (115v. input) 8. Torque differential (lo Z) 9. Torque differential 
(hi Z) 10. Electrical resolver (.5 tr.) 11. Precision computing resolver (feedback winding) 12. Electrical resolver (1 tr.) 13. Linear trans- 
former (115v. input) 14. Linear transformer (26v. input) 15. Servo motor (1" length, .40 in-oz stall torque) 16. Motor generator (10v. input) 
17. Serve motor (53/64” long) 18. Serve motor (35v. center tap) 19. Servo motor (26v. center tap) 20. Motor generator (26v. input) 21. Serve 
motor (.30.in-oz stall torque) 22. D.C. motor (14v. input) 23. D.C. motor (28v. input) 


PA. 


TP 
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LO-SPEED TAPE UNIT 


New digital tape transport, Model 
DT-10, will read, write, or read-after- 
write from 0.1 to 15 ips in selectable 
or continuously variable speeds. Vari- 
able speed permits (1) constant level 





buffering, (2) strobe control for syn- 
chronized character output, or (3) 
synchronizing of tape speed with re- 
corded format.—Shepherd Industries, 
Inc., 108 Park Ave., Nutley 10, N. J. 
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PROXIMITY SWITCH 


Magnetically actuated proximity 
switch, hermetically sealed to be wa- 
ter-, oil- and explosion-proof, is oper- 
ated without any physical contact 





with switch. A tiny magnet moved 
in proximity of the switch operates 
it from ON to OFF and vice-versa. 
Standard rating is 0.1 ampere 115 v 
ac, but mercury-wetted contacts rated 
up to 5 amp can be supplied.—£Elec- 
tro-Seal Corp., 946-A North Ave., 
Des Plaines, Ill. 
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INDICATING SWITCH 


Push-button Model 801 Lit-Switch 
combines indicating lamp with push- 
button switch in 1 to 6 poles, DT or 





ST. Buttons in wide range of colors, 
%” x %” also carry legends. Contacts 
carry up to 3 amp or dry circuit for 
use in computers, missile ground sup- 
port, and data handling.—Color-Lite 
Div., The Sloan Company, 7704 San 
Fernando Rd., Sun Valley, Calif. 
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Low Frequency Vibrations 
For Qualified Products Test 





The “QUALIFIED PRODUCTS?” list is an offic 
indication that products so listed have undergone ey 
tensive testing and have been proved reliable for 
by the government. A place on this list is a virt 
“must” for any manufacturer selling directly to govem 
ment agencies or indirectly via its subcontractors, 





PORTABLE TYPE L. A. B. environmental vibration tes 
equipment mounts anywhere, (Left to right) consis 
of Power unit for operating dc motor, Control stan 
with 7!/> hp variable speed de drive motor and vibra 
tion table with 36" diameter turntable mounted o 
torque bar and cable suspension. An Ordnance ger: 
erator is being tested. 


The Laboratories Division of the U. S. Arm 
Ordnance Tank, Automotive Command in Detroi 
Mich., is one of many governmental testing labora 
tories established for this purpose. This laboratory 
is concerned with vibration testing manufacturers 
products for component use on military, vehicles, 
including starters, generators, regulators, relays 


brations. 
ing shaft 
orbital 
line fore 

For ot 








switches, electronic devices, and controls, ignition sys 
tems, power packs, etc. Most electrical components 
specifications require a low frequency vibration tes 
to insure proper operation on the vehicle. A reaction- 
type environmental vibration machine, manufactured 
by the L.A.B. Corporation of Skaneateles, N. Y., i 
used to meet these requirements. This machine, a Typ¢ 
RVH-30-300, simulates the structural vibrations found 
in ship structures, aircraft, machinery, and vehicles 
and produces uniform and dependable sinusoidal mo’ 
tion. The vibration table is freely suspended in spact 
in such a way that no vibration is transmitted to the 
floor. 

In testing of an Ordnance engine generator control 
assembly, for example (See Figure), the unit is op 
erated electrically with its associated generator and 
battery throughout the vibration test to permit firs! 
hand observation under actual operating conditions. 
This is a definite advantage since the only other alter: 
native to produce operating conditions is actually 
mounting the unit on a vehicle. This arrangement is 
costly, time consuming and does not permit contra 
of test conditions or first hand observation. 

The RVH-30-300 environmental vibration test m* 
chine employs a reaction-type generator which is de’ 
signed to produce either vertical and/or horizon 
motion and uses opposite-force action to generate ¥i 
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brations. Each generator consists of two counter-rotat- 
Sf fing shafts to which are attached eccentric weights. The 
orbital motions of the weights are resolved into straight 
line force vectors, with frequency from 5 to 60 cps. 

For other applications this machine can be designed 
with a frequency range from 8 to 100 cps. The change 
in direction of vibration can be made without dis- 
turbing the test object in less than one minute and 
allows it to be vibrated along two principal axes while 
still in normal operating position. Third direction of 
vibration can be obtained by rotating the object 90. 
Amplitude is adjustable from zero to maximum at 
standstill. 
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Solid-State Relay Easily 
Modified 


Design modifications to meet special purpose 
changes are said to be facilitated by the “layer-cake” 
format of a new solid state relay module, Type SR- 
101-1A. Fast response (10 psec), no contact bounce, 
Ysnap action switching with varying input voltage and 
high shock and vibration resistance are also featured. 
SPST normally open contacts rated at 1 ampere have 
§max contact leakage of 2 ma with 30 v dc applied, 
fhave 1.5 ohms nominal resistance at rated load. 


ratory 
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hicles§ DESIGN MODIFICATIONS to meet customer require- 
al mo§ ments are readily accomplished due to "Layer Cake" 
spaceg construction of new Leach solid-state relay. 








to thl The new relay, designed for very high reliability 
applications in space and air vehicles, or computers, 
-ontrel data processing and analog or proportionate control 
18 OPH systems—operates under vibration of 30 G to 2000 cps 
yr anand shocks up to 100 G. Life is estimated at a minimum 
it firs of 1 million operations, and can be driven at a maxi- 
litions} mum 1500 cps switching rate. 
+ alter} Contacts are isolated from control circuits, and 
ctually can withstand transients of 65 volts maximum for 50 
nent {millisecond intervals which are separated by at least 
controll 39 seconds. Control circuits can withstand 45 v pulses 
of the same separation and duration and are protected 
st m1 from accidental polarity reversal. Weight of the minia- 
he. def ture module is only 10 oz. The new modular relay is 
1zon@§ a product of the Controls Div., Leach Corporation, 
ate VE5910 Avalon Blvd., Los Angeles 3, Calif. 
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MICROWAVE 
COMPONENTS 


FAST-SWITCH LONG-DWELL 
DUPLEXER 


Fast rise-time for sensitive receiv- 
er protection is combined with long 
dwell times necessary in advanced 
military applications in new combin- 
ation of Rantec Model SXL-141 Fer- 
rite Switch and Mo S-105 Driver. 








Covers 7.75—8.35 kmc band with 25 
db isolation, insertion loss of 0.3 db, 
VSWR 1.3 max, rise time 175 usec, 
at switching rates from 1 to 1000 cps. 
Power capacity is 50 watts average, 
5 kw peak. Other units available at 
other frequencies.—Rantec Corpora- 
tion, Calabasas, Calif. 
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POWER DIVIDER 


New Microwave variable power di- 
vider gradually shifts output from 
one loaded output terminal to the oth- 





er when knob at lower right is adjust- 
ed. Available in four models from 2.6 
to 17.0 kme. The device also acts as a 
diplexer, mixing two signals of dif- 
ferent frequency while maintaining 
isolation between them.—Bomac Lab- 
oratories, Inc., Salem Rd., Beverly, 
Mass. 
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SLOTTED SECTION 


New Slotted Section in Half-X 
waveguide, designed to mate com- 






mercially available carriages, permits 
accurate measurement of impedance 
and VSWR in 0.900” x 0.200” wave- 
guide without use of transformer sec- 
tions. Residual VSWR is less than 
1.03. Other Half-X components also 
available-—Turbo Machine Co., Lans- 
dale, Pa. 
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jor MINIATURIZATION 














NEW ! 
miniature 
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MOTIONS 





























LOW FRICTION and WEAR 
LASTING PRECISION ALIGNMENT 
ELIMINATE BINDING and CHATTER 
ZERO SHAKE or PLAY 
LONG LIFE—LOW MAINTENANCE 
SOLVES SLIDING LUBRICATION PROBLEMS 





Used by progressive engineers in the latest guidance, 
fire control and navigation systems, computers, inertial 
devices, instruments. 


Various types of Batt BusHinGs are made for shaft sizes from Ye” to 4”... 
with small sizes available in Stainless Steel. Write for literature and name 
of our representative in your city. 
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THOMSON INDUSTRIES, inc. 
Dept. D, MANHASSET, NEW YORK 


















COAXIAL 2-WAY COUPLER 


New coaxial broadband bidirec- 
tional couplers designed for meas- 
urement of VSWR by the incident and 
reflected power technique are provid- 





ed with calibration curves directly on 
the body of the coupler. Model N616D 
(illustrated) covers range from 0.25 
to 1 kmec; Model N617D, from 1 to 4 


kme; are also excellent for power and 
frequency measurements and as 
standards of attenuation —FXR, Inc., 
25-26 50th St., Woodside 77, N. Y. 
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IFF/TACAN ANTENNAS 


New L-band, AT-740/A flush- 
mounted annular, and the AT-741/A 
blade antennas cover IFF-TACAN 
frequencies, have VSWR less than 
1.5:1 from 1000 to 1100 mc and are 
vertically polarized and meet MIL 
specs.—Transco Products, Inc., 11210 
Nebraska Ave., Los Angeles, Calif. 
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SOLID-STATE BEACON 


New completely solid-state trans- 
mitter operating from external pow- 
er of mercury batteries and occupy- 
ing about 10 cu-in space conservative- 
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“A FASTAX camera has been used in our 
cavitation research program. The model 
WF-4 at 8,000 frames per second identified 
the bubble pattern on a test button sub- 
jected to accelerated cavitation in distilled 
water.”’ (Films show cavitation bubble pat- 
tern similar to damage pattern). 

“The FASTAX camera, providing a time 
magnification factor: of 500 for this work, 
contributed substantially to the exploration 
of this somewhat obscure subject.” 


Ww.¢. Lath 
_-7-Here’s Proof: --- 


é 







PASTAX EXPOSES 


CAVITATION DAMAGE of METALS” 


writes W. C. LEITH 
of DOMINION ENGINEERING COMPANY, LTD. e 


LET FASTAX HIGH SPEED PHOTOGRAPHY HELP SOLVE YOUR ENGINEERING ANALYSIS PROBLEMS 


WRITE for more detailed information and literature. 


WOLLENSAK 
OPTICAL COMPANY - ROCHESTER 21, N. Y. 


. tl ist A 
ly provides 1 watt RF power at 224 
N\ me or 2.5 to 3.0 watts for short pe- 
riods. If installed in ballistic missile, 
it would permit accurate tracking 
from launch to re-entry.—Cubic Cor- 
poration, San Diego 11, Calif. 
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EXPENDABLE L-BAND 
OSCILLATOR 


New TRAK Type #9127-L Oscilla- 
tor, tunable for 25 me either side of 
1090 me, is economically designed for 
expendible pulse and CW service. Out- 


ee en et 


pam enemDemamanas” 












W. C. Leith winner of the 
Engineering Institute of Canada 
(1959) Duggan Prize and 
Medal for his poper ‘‘Cavita- 
tion Damage of Metals."’ 


2% 2 
wi CY. i a ih Ss Bale 


put ‘on 1 usec pulse, 0.003 duty cycle, 
1000 v at approx 1 amp input, is 
over 250 watts. CW output power 
over 20 mw with a plate voltage of 
60 v de at 15 ma. Environmental 
shock of 100G results in less than 
0.25 me FM, and vibration of 10G 
in less than +1 me FM.—Microwave 
Components Dept., Trak Electronics 
Co., Div. of CGS Laboratories, Inc., 
48 Danbury Rd., Wilton, Conn. 
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TIME METER 


New dc elapsed-time indicator, 
“Alert,” meets MIL-5272C at —65°F 
to 160°F, 100,000’ altitude, 10 to 500 


— 
ees 





Bubble pottern on vibrating 
test button. 


Accelerated cavitation appara- 
tus with FASTAX camera ready 
to record results. 


eps vibration at 10 G. Available in 
1,000 and 10,000 hr models to provide 
accurate test records or life warning 
for components or systems.—Houston 
Fearless Division, 11800 W. Olympic 
Blvd., Los Angeles, 64, Calif. 
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Carbon-Deposited Resistor | -. 








+ ° = 

Characteristics Fe 

Hi-Q Carbonfilm® resistors are made of pure crys{§ = -— 
talline carbon bonded to a specially formulated ce] ‘ -»}— 
ramic rod through pyrolytic methods. Silver is then } = 
applied to both ends for contact purposes. Silver * -«|— 
plated brass caps with riveted leads firmly attachedj”~ |— 


afford positive contact to the resistance element andj -» 
eliminate corrosion which can result in high resistance 
applications. 1G. 2.1 
Precise resistance values are attained by automatichtion for 
helical scoring of the deposited film, thereby in. 
creasing the resistance path and the correspondingineets o1 
resistance. Carbonfilm Resistors combine high stabilityAll type: 
and close tolerance for critical circuit applicationsjn stand: 
ther to! 
emperat 
resistors 
Fig. 2. 
These 
pplicati 
joltmete: 
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FIG. 1. DEPOSITED CARBON FILM Resistor Types} Mode 
(a) Aeroglaze® Type CPX, (b) Carbomold® Typepler, op 
CPM, and (c) Ceramic-cased Carbonfilm® Type CPCfoad an 
























odel 7 

Carbofilm Resistors are supplied in Type CPX (Fighter, op 
la) with Aeroglaze conformal coating meeting 4Moad an 
requirements of MIL-R-10509B and rated for {iyo typ 
load operation at 40°C; in Type CPM (Fig. 1b) witlhastratec 
encapsulated plastic case meeting all requirements may he 
MIL-R-10509C and rated for full load at 70°C; any p7< 
in type CPC (Fig. lc) with extra-rugged ceramifeg,es; 
shell for protection from all environmental conditionspVor1h 7 
rough handling and chemical solvents. Type CPC also pop 4, 


MILITARY SYSTEMS DESI 





bepten 












vr nace en ae, o 

. hh 7 
crys| é 
d ce . 
- then] : 
Silver : 
ached} ~ 
t and 00 2 466 10K 100K 1” 10m 
stance RESISTANCE VALUE — OHMS 

HG. 2. TEMPERATURE COEFFICIENT. Average vari- 
matichtion for all three deposited carbon film types. 
y in 
ndingmeets or exceeds all requirements of MIL-R-10509C. 
abilityAll types are available in ratings from 4 to 2 watts 
itionsjn standard resistance values to +1% tolerance, with 
















ther tolerances available on special order. Average 
emperature coefficient curves for 4%, 1 and 2 watt 
esistors over the entire resistance range are shown in 
ig. 2. 
These resistors are excellent in measuring-instrument 
pplications such as voltage multipliers, oscilloscopes, 
oltmeters and ideally suited to critical television ap- 
lications where stability over prolonged periods of 
ime is important. Carbofilm resistors also offer out- 
tanding stability, low voltage coefficient, low ca- 
acitance and low inductance in high frequency ap- 
lications. The excellent high frequency characteristics 
ff these resistors can be determined approximately 
trom the following formulas, in which R,. = resistance 
t any frequency F in megacycles can be determined 
rom R, (de resistance in megohms) : 

When F x R, = 1, then R,./R, = .90 

When F x R, = 10, then R,./R, = .60 
(From new 6-page Technical Brochure Sec. 4700, Hi-Q 
Division, Aerovox Corporation, Olean, N. Y.) 
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Liquid Springs 
isiilute Return Delay 


New Liquid Spring Shoks with 
lelayed piston return lasting from 
milliseconds to days, provide 
pring compression and 100% 
itical dampening over a range 
pf sizes to 1,000,000 inch-lbs of 
mergy absorption with up to 6” 
troke, utilizing the principle of 
iquid compressibility. 


















Types Model TD416.8, 2” x 14” diam- 
) Typepter, operating with 80 lb pre- 
» CPCHoad and 800 lb end load; and 
_ Model TD10642, 8” x 114” diam- 
c (Fighter, operating with 200 lb pre- 
ing #foad and 2000 lbs end load are 
or 1'fwo typical models which are il- 
)) witllostrated. Any mounting arrangement and any velocity 


we may be built into the new Spring Shoks. Handbook 
o; andyy providing complete information, is available on 


eral 
litions 


C a 


SI 


ifequest from Taylor Devices, Inc., 188 Main Street, 
orth Tonawanda, N. Y. 
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RADAR TEST UNIT 


New Multipurpose Radar Test Set 
CTS-24 combines functions of power 
meter, frequency meter, spectrum 
analyzer, signal generator and syn- 
chroscope over the 2700 to 3550 mc 






= 46 5 RB 

range. Meets MIL-T-945A for test 
equipment. Companion model CTS- 
810 covers range from 8,500 to 10,500 
me. Complete technical information 
on request.—Polarad Electronics 
Corp., 43-20 34th St., Long Island 
City 1, N. Y. 
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CO-ORDINATED MINI 
COMPONENTS 


New miniature precision compo- 
nents in 5/64”, 3/32” and 1/8” shaft 
sizes includes gears, shafts, differ- 


entials, ball bearings, couplings, gear 
plates, etc., needed for prototype or 
production—PIC Design Corp., 477 
Atlantic Ave., East Rockaway, L. I., 
N.Y. 
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COAX-WAVEGUIDE TRANSITION 


New microwave device, Coaxial 
Line-to-Waveguide Transition, pre- 
sents a maximum VSWR of 1.10 over 
the specified band, is used to excel- 








lent advantage i sting Magnetrons 
and other circuits where usually 
available units present excessive re- 
flections. Available in six models in 
5.2 to 9.5 Kme range.—Bomac Lab- 
oratories, Inc., Salem Road, Beverly, 
Mass. 
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20 TO 30 VOLTS DIRECT CURRENT 





TIMING FOR RELIABILITY of systems, sub-systems and modules 
is accurate, dependable with Houston Fearless ‘“‘Alert’’ sub-mini- 
ature Elapsed Time Indicators. Measure life expectancy, provide 
operational warnings to prevent overuse failure. Tested for severe 
environmental use. Exceeds MIL-E-5272C. 1,000 and 10,000 hour 
models. Weight, 2 oz., 1” dia., 144” depth. Write for specifications. 


HOUSTON FEARLESS 


DIVISION OF HOUSTON FEARLESS CORPORATION 
11801 West Olympic Bivd. Los Angeles 64, California 
CIRCLE 89 ON READER-SERVICE CARD 


63 





TAPER-PIN 
TURRET 


STUD SCREW: 


TURRET 
THREADED 
STUD FEED-THRU TURRET TURRET 


SCREW ' FEED-THRU 


Pick your TERMINALS with 
KULKA TERMINAL BLOCKS! 


What do you prefer for your connections—screw, ~~ 
stud, nut, turret, threaded-turret, taper-pin, feed- 
thru, or other terminal style? No longer must you 
compromise or improvise. Instead... 

Select the terminal style or styles, together 
with type and size of terminal block. The Kulka Ter- 
minal Program will combine the two factors in a 
terminal block custom-fitted to your wiring and 
assembly needs. It’s simple, expeditious, economical! 

LITERATURE...Ask for the Kulka Terminal Style 
Catalog, listing many terminal designs and com- 
binations. Let us quote on your requirements. 








KULKA ELECTRIC CORP. 


633-643 So. Fulton Avenue 
Mount Vernon, N.Y. 
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res, soma UW LINE DIGITAL 
Medslondsee # DISPLAYS 


For Your Every 


Requirement — PRICES —— 


Series 10000 


$18.00 each 


Series 80000 
314” wide 
5%” high 

11'5,4” long 
$33.00 each 
Series 120000 
1” wide 
15,4” high 
3%” long 
$35.00 each 


mney — 
Series 80000 te 














Series 10000 
Series 120000 for ema accurate, dependable a x3 


a éitie plays. Tho i 
® All digits displayed on front viewing screen — are fin out through experience that the 
® All digits uniform in size and intensity In-Line Digital Displays — 5 by 
@ High-contrast viewing screen . 


® Digit style of your choice market...and at a substantial savings in 
® Colored digits of your choice money. 
® Individual units may be group assembled WRITE TODAY FOR 

fer panel movating COMPLETE DETAILED SPECIFICATIONS 


in principal 
cities 


Bhnsssentetees @p INDUSTRIAL ELectrRoNic ENGINEERS, INC. 





North Hollywood, Califorr 
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MINIATURE OSCILLOSCOPE 


A totally transistorized high-per- 
formance oscilloscope that fits in the 
briefcase, yet having response of dc 
to 1.5 me with sensitivity in 7 cal- 
ibrated steps to 0.1 v/div is now 
available as service engineer’s tool. 





Model 150 with 1” scope provides 
sharp precise measurements with 
power provided from internal re- 
chargeable battery, 115 v 50-400 cps 
line, or low-voltage dc. Other models 
with 2” and 3” scopes are available. 
—Electro Instruments, Inc., EI Labs. 
Div., 1165 Morena Blvd., San Diego 
10, Calif. 
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VERY FAST PLANAR DIODE 


New surface-passivated planar di- 
ode 1N251 meets MIL-E1/1623, for 
switching and RF applications re- 
quiring low shunt capacitance. Max 


TYPICAL FORWARD CURRENT 
CHARACTERISTICS AT 25°C 
] | 








}—4+ —+ -+-—-+ 


ORWARD CURRENT - ma 
- ~ . 
3 Ss 





° o« 12 i 
FORWARD VOLTAGE - VOLTS dc 


Vr is 1 v at Ir of 5 ma; breakdown 
is at 40 v with Ir of 5 wa. Rated at 
250 mw at 25°C, it derates to 100 mw 
at 125°C. Data Sheet No. SL-102/1 
on request.—Fairchild Semiconductor 
Corp., 4300 Redwood Highway, San 
Rafael, Calif. 
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RAPID CHECK VALVE 


New Model CVM4C check valve, de- 
signed for hydraulic fluids, inert gas- 
es, hydrogen peroxide, etc., uses Viton 
“A”, Buna “N” or nylon—depending 





on fluid—to provide fast response and 
positive sealing. Standard model op- 
erates at 3000 psig, with high pres- 
sure model to 4500 psig, over temper- 
atures —65°F to 160°F.—Marotta 
Valve Corp., Boonton, N. J. 
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Heat Detector Cells 


Servotherm Infrared Detectors are thermistor bolom. 
eters constructed of very thin flakes of electronic 
semi-conductor material with a high negative tempera. 
ture coefficient of resistance. These flakes are black. 
ened to achieve absorption of about 80% of the radia. 
tion received. 

A typical assembly (Fig. 1) consists of an active 
flake which receives the radiation and a matched com. 
pensating element which is shielded from the radia. 
tion. These are attached to a heat sink which takes 
part in determining sensitivity and speed of response, 
The two matched flakes form a bridge circuit com. 


pensating for changes in ambient temperatures (Fig. 


2). 











FIG. 1. THERMISTOR BOLOMETER, Model 
1340 Servotherm, for advanced laboratory or 
military equipment i is designed for evacuation to 
reduce internal air "swish" noise. 


FIG. 2. SCHE- 
MATIC of Bolom- 
eter shows tem- 
perature com- 
pensation 
achieved by uce 
of active and in- 
active flakes in 
bridge. Bridge 
common is signal 
output lead. 


Positive and negative bias voltages are applied to 
the active and compensating flakes. Their common 
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junction, which is the signal lead, is at ground potlight he 


tential. Infrared radiation falling on the active flak 


veral 





causes a corresponding change in resistance. Whenhparallel 
a chopper periodically interrupts the radiation, an atland cw 
voltage is produced at the signal lead. An ac amplifierfTermin: 
may then be used, resulting in a highly stable systemfat the e 


of extreme sensitivity virtually unaffected by ambient 


Becat 





temperature. The amplified output may be matchedfin illum 
against a calibrated standard or used as a controlput they 


signal. 


erations 


Energy from a 500°K blackbody chopped at 15 cpspsensitiv. 
produces a response of 50 to 400 volts/watt (defare also 


pending on the model used) —enough to easily repo 


tountin; 


infrared radiation variations corresponding to .05°C} The : 
temperature change when used with a simple lens sys-jn prod 
tem and amplifier. Temperature variations within thef/he Se 


range of ambient to 1000°C are detected. 


A response, even at the lowest level of sensitivity. 


Corpore 
FOR TI 


MILITARY SYSTEMS DESIGNPepter 





s made in .001 to .012 seconds (depending on the 
bolometer ) . 


The SERVOTHERM Infrared detectors utilize Servo- 


lom- ; / 
-onief!@X” Windows for detection of wavelengths from 2 
pera.f? 12 microns. Windows of other materials are avail- 


lack.pble if required. Time constants of 0.001 to 0.040 sec- 
pnds may also be had depending on model selected. 

At the recommended bias voltage, bolometer noise 
is less than twice the Johnson Noise (inherent re- 
histance noise of the bolometer bridge). The units are 
free of microphonics. (From 4-page Technical Bul- 
letin 1300-6 Servo Corporation of America, 111 New 
onal pouths Rd., Hicksville, L. I., N. Y.) 
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(Fig! Solar Modules Simplify 
Photovoltaic Applications 


Five silicon photovoltaic cells are connected in series 
to form a 2-volt module which then is encased in trans- 
parent plastic to form a rugged, easily-handled build- 
ing block for incorporation into end-use products from 
space-craft to solar-powered transistor radios. 


adia. 


ctive 
com- 
adia- 
takes 








SOLAR MODULES composed of five silicon photo- 
voltaic cells connected in series are now available in 
two types to fabricators of end-use products. 





Supplied in two types, the H5B provides an output 



















ight having an illumination level of 100 mw/cm?. 
Several modules can be connected in series, series- 


atchedfin illumination levels and have a useful electrical out- 
ontroiput they are well suited for automatic switching op- 
erations controlled by changes in light level. Being 
15 cpsfsensitive to incandescent as well as natural light, they 
t (defare also useful in “electric eye” applications, such as 
repori{ounting, sorting and monitoring. 

.05°C] The new Solar Modules are immediately available 
s sys-}n production quantities, according to the developer, 
in thel’he Semiconductor Division, Hoffman Electronics 
Corporation, 3761 South Hill St., Los Angeles 7, Calif. 
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SOLDERLESS BREADBOARD KIT 


New Type 25X Solderless Experi- 
menter’s Kit is built around the new 
T-30 Solderless Springclips. Silver- 





plated Springclips assure reliable con- 
tacts, no heat-damaged components 
and faster development of circuits.— 
Vector Electronic Co., 1100 Flower 
St., Glendale 1, Calif. 
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STEEL BLEED VALVES 


New stainless steel bleeder valves 
feature burst pressure above 14,000 
psi and 360° rotatable discharge port 
for directional control of flow. Clear 





plastic tube may be slipped over dis- 
charge nozzle to provide visual check 
of bleeding or purging, eliminating 
splatter and adapting nozzle to flam- 
mable, corrosive and toxic fluids.— 
Fluid Regulators Inc., 318 Gillette 
St., Painesville, Ohio. 
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METERLESS ULTRASONIC UNIT 


No tuning controls or meters are 
used on new solid-state power units 
for 20 ke ultrasonic cleaning systems. 





Be ies 


New “On-Off” control is said to 
greatly simplify operation while in- 
creased effectiveness of semiconduc- 
tor generators and Multipower trans- 
ducers provide peak cleaning power 
under all load and liquid conditions.— 
Acoustica Associates, Inc., Fairchild 
Court, Plainview, N. Y. 
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Test site where Taco antennas ome! Dianne Ps, | 


are performance-proved. 


Taco offers capabilities in 
practically every antenna and 
antenna system area. These 
capabilities include conception, 
development and production, 

as well as field erection of 
antennas for all purposes. In addition, 
Taco offers a complete line hs 

of parabolic reflectors ranging from —_Deploc antenna system for tracking 
4’ to 32’, along with all orbital bodies. Designed, produced 

types of feed systems, ruggedized 974 installed by Taco. 
yagis, helical antennas with = 

or without reflectors, airborne 

and submarine antennas, and 
complete tracking systems. 


Whatever your antenna needs, check 
with Taco first... 














Taco telemetering antennas 
for all commercial and military needs. 


© WRITE FOR FREE COPY OF TECHNICAL DATA... 


MAA @ 


SHERBURNE, NEW YORK 


CIRCLE 92 ON READER-SERVICE CARD 














Read INSULATION RESISTANCE 


to FIVE MILLION 
MEGOHMS 


VIBROTEST® Megohmmeters provide direct 
reading resistance measurements to five mil- 
lion megohms of electronic circuits, cable 
assemblies, transmission lines, motors, gen- 
erators, servos, components and insulating 
materials. Push-button operation makes possi- 
ble high speed production testing. Sell-con. 
tained hi voltage supply eliminates cranking 
and leveling. Write for complete manual. 


HIGH VOLTAGE BREAKDOWN 
Insulation Leakage Current 
HYPOT Test Sets provide direct reading of 


insulation leakage current in accord with mili- 
tary and commercial test specifications. Mod- 
els are available to supply a-c and d-c test 
potentials to 150 kv aa Riigher. Optional fea- 
tures include automatic rate of voltage rise 
control, automatic test cycling and others to 
meet every test application. 

























a 


Model 250 VIBROTEST Meg- 
ohmmeter with es to 


50,000 megohms. 


mplete 
$279.50. 





Model 424 HYPOT provides 0-5000 v 
d-c for testing cables, condensers, coils, 
transformers and blies. M 

leakage 0.1 to 100 microamperesover 
four scale ranges. Rapid charging of 
capacitors with 5 ma. output. Self-con- 
tained power supply. Complete $497.00. 


Write for Manual H-66 














ASSOCIATED RESEARCH. 
entng . . 1906 AAMC Ot CLL CA 





3741 W., Belmont Avenue e Chicago 18, Illinois 10-35.20 
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send for the 


ALLIED 


1961 ELECTRONIC 
SUPPLY CATALOG 


572 PAGES « MOST COMPLETE 


BUY AT FACTORY PRICES 
WORLD'S LARGEST STOCKS... .SPECIALIZING IN: 


© Semiconductors © Special-Purpose Tubes 
@ Connectors © Test Equipment, Meters 
@ Relays © Resistors, Controls 

© Transformers © Switches, Timers 

@ Knight-Kit® Instruments in Low-Cost Kit Form 
@ Electronic Parts for Every Industrial Need 


ONE ORDER TO ALLIED FILLS THE WHOLE BILL 
Have the world’s largest stocks of electronic 
equipment at your command. No need to deal 
with hundreds of separate factories—one order 

- to us fills the whole bill. You get same day ship- 
ment. You buy at factory prices. Write today for 
the FREE 1961 ALLIED Catalog—your one-source 
electronic supply guide. 


ALLIED RADIO 


100 N. Western Ave., Dept. 174-K 
Chicago 80, Ill. 


your dependable 
source 
everything in 


electronic supply send for 


FREE 
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MIGRO MINIATURE COAXIAL CON- 
NEGTORS with snap-lock action for 
noise-free operation under environ- 
mental tests are described in new 6- 
page catalog—EPL Technical Infor- 
mation Service, 2065 Huntington 
Drive, San Marino, Calif. 
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PRINTED CIRCUIT connectors with up 
to 105 dual contacts are described in 
new 4-page brochure Series 600-120. 
—Electronics Division, DeJur-Amsco 
Corp., 45-01 Northern Blvd., Long 
Island City 1, N. Y. 
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CONNECTOR PLUGS. MS Type, are 
fully described in new 20-page MS 
catalog.—Cannon Electric Co., 3208 
Humboldt St., Los Angeles 31, Calif. 
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COAX CONNECTORS designed to 
match Phelps Dodge Copper Product 
Corporation’s Foamflex, Spiraflex and 
Styroflex low-loss cables are listed 
with technical data in new 8-page 
catalog.—Kings Electronics Co., 40 
Marbledale Road, Tuckahoe, West- 
chester County, N. Y 
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COAXIAL CONNECTORS, threaded, of 
TNC and TM types, are described with 
engineering drawings in new 32-page 
catalog.—General RF Fittings, Inc., 
702 Beacon St., Boston 15, Mass. 
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UNDERWATER CABLES AND CON- 
NEGTORS for Polaris Missile and 
other applications are described in 
new 8-page Electrical Connectors Bul- 
letin B-78.—Joy Manufacturing Co., 
Lock Box No. 7050, St. Louis 77, Mo. 
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PRINTED CIRCUIT CONNECTORS in 
standard and special types, including 
card connectors, are described in new 
36 page catalog section—H. H. Bug- 
gie Div., Burndy Corp., Toledo 1, 
Ohio. 
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BOARD-TO-BOARD Printed Circuit 
Connectors using fork-like Varicon 
Contacts, are described in new 4-page 
bulletin 108-B.—Elco Corporation, “M” 
~ below Erie Ave., Philadelphia 24, 
a. 
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WIRE, GABLE, Tubing and Electrical 
ardware to Govt. specifications are 
listed in new 44-page 1960 catalog.— 
Birnbach Radio Company Inc., 145 
Hudson St., New York 138, N. Y. 
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ELECTRONICS Components, Radios, 
Instruments from major manufactur- 
ers are listed in new 1961 Catalog, 
442 pages.—Allied Radio, 100 N. West- 
ern Ave., Chicago 80, Ill. 


CIRCLE 239 ON READER-SERVICE CARD 


TELEMETRY-RADIO 


MICROWAVE RELAY LINK, 0.1 watt, 
5 mc bandwidth portable system for 
point-to-point FM transmission of 
voice communication, data signals or 
closed circuit TV is described in new 
8-page brochure.—Electronic Systems, 
Division of Mechanical Products, Inc., 
P. O. Box 392, Jackson, Mich. 
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PDM/FM TELEMETRY transmitter 
components, including 90-channel com- 
mutator and transistorized pulse-width 
(duration) modulator are described in 
new 10-page brochure No. 935.—Tele- 
Dynamics Div., American Bosch Arma 
Corp., 5000 Parkside Ave., Philadel- 
phia 31, Pa. 
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VLF FREQUENCY CONVERTER de- 
signed for use with Gertsch Models 
FM-6 or FM-7 VHF frequency meters, 
to extend range downward to 10 ke, 
providing coverage up to 1000 me, are 
described in new 2-page data sheet. 
—Gertsch Products, Inc., 3211 So. 
te aaataaas Blvd., Los Angeles 16, 
alif. 


CIRCLE 242 ON READER-SERVICE CARD 


R-L-G FILTER providing maximum RF 
attenuation with minimum loading, 
called L-CAP, is described with tech- 
nical data in new 8-page folder.— 
Devco, Inc., 24 Maple Court, East 
Longmeadow, Mass. 
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WAVEGUIDE WINDOWS, including 
flange-mounted glass-kovar, flange- 
mounted mica, pressure window— 
waveguide assemblies and solderable 
windows, are described in new 12-page 
brochure.—Microwave Associates, Inc., 
Burlington, Mass. 
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ANTENNAS and Arrays for 25 to 475 
me range, fittings and Spiroline Co- 
axial lines are described in new 16- 
age catalog.—Mosley Electronics, 
ne., 4610 N. Lindbergh Blvd., Bridge- 
ton, Mo. 
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WAVEGUIDE ROTARY Joints are de- 
scribed in new 4-page brochure, RJ-60. 
—Microwave Development Labora- 
tories, 92 Broad St., Babson Park 57, 
Wellesley, Mass. 
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THIN FILM Resistors for microwave 
applications, including attenuators, co- 
axial terminations, dummy loads, 
coupling loops, etc., are described and 
listed in 3-page bulletin 10A.—Film 
Resistors, Inc., P. O. Box 49, Morris- 
town, N. J. 
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DMET and TACGAN Ramp Tester PBN- 
103 is described in new 4-page bulle- 
tin—ITT Federal Division, 100 
Kingsland Rd., Clifton, N. J. 
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You Get Things Done With 








Boardmaster Visua 


vy Gives Graphic Picture of Your Oper 
tions—Spotlighted by Color 

vy Facts at a glance — Saves Time, Sav 
Money, Prevents Errors 

vy Simple to operate — Type or Write o 
Cards, Snap in Grooves 

Yy Ideal for Production, Traffic, Inventory 
Scheduling, Sales, Etc. 

ye Made of Metal. Compact and Attractive 
Over 500,000 in Use 


Complete price $4g5° including cards 


FREE] stout obisetion 


Write for Your Copy Today 


GRAPHIC SYSTEMS 


Yanceyville, North Carolina 
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CURRENT GOVERNOR 


Model CS-117 


or Constant Current 


pf a a on 
a uer Supply 
© Transistor and Disde Tester 


7 ae SH gga 


For testing and measurement of gyros, 
transistors, diodes, clutches, solenoids, 
meters, other current sensitive devices. 
© Current Range is 0.1xa te 150 ma se | 
6 decade. multiplier 
© Regulation and stability 0.002% — 
© Accuracy 0.005% 
tn use by leading companies for gyro 
torquer supply, transistor avalanche test, 
diode PIV test, clutch testing, calibration. 


Literature describing this and other 
constant current sources from 0.10 








30 amp. may be obtained from- 


p| NORTH HILLS 
5 “ ELECTRONICS, INC. 








Glen Cove, Long Island, New Y 
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U/L Approval of Teflon Wire 
Eases Non-Military Design 
Problems 


For a number of years, the availability of military 
specifications governing Teflon-insulated hook-up wire 
(such as MIL-W-16878 type E) has made possible the 
design and manufacture of military equipment requir- 
ing the superior physical and electrical properties of 
teflon. On the other hand, since most commercial 
electronic equipment must carry an overall Under- 
writer’s approval, the lack of a suitable U/L approved 
teflon-insulated wire has resulted in almost invariable 
use of PVC insulated wire, with consequent handicaps 
in terms of design freedom. 

















CONDUCTOR | op. — 80°C. — — 105°C. — 
AWG STRAND| (Nom.)| CATALOG NUMBER | CATALOG NUMBER 
26 «619/38 | .041 8ULT-26A 1OULT-26A 
26 7/34 | .039 8ULT-26 1OULT-26 

26 = Solid .036 8UL T-26SLD 1OULT-26SLD 
24 19/36 | .045 8ULT-24A 1OULT-24A 

24 7/32 | .044 8ULT-24 1OULT-24 

24 Solid .040 8ULT-24SLD 1OULT-24SLD 
22 «19/34 | .052 8ULT-22A 1OULT-22A 

22 7/30 | .050 8ULT-22 1OULT-22 

22 = Solid .046 8ULT-22SLD 1OULT-22SLD 
20 19/32 | .060 8ULT-20A 1OULT-20A 

20 7/28 | .058 8ULT-20 1OULT-20 

20 = Solid .052 8ULT-20SLD 1OULT-20SLD 























U/L APPROVED APPLIANCE WIRE sizes with Teflon 


TFE insulation, 10-mil wall thickness. 


Now, however, it is expected that teflon-insulated 
wire will find wide application in the non-defense 
electronic industry, with resultant improvements in 
many equipment designs. The Times Wire & Cable 
division of the International Silver Company, Walling- 
ford, Conn., has recently announced the availability 
of the ULT U/L approved teflon-insulated wire. The 
product is available with silver or nickel-plated con- 
ductors, and a 0.010” wall of extruded Teflon TFE 
resin manufactured by Times to precisely the same 
specification as their MIL-W-16878 type E material. 
The ULT wire carries conservative U/L temperature 
ratings of 80°C or 105°C, with voltage rating de- 
pendent upon application (see Table). 

One major manufacturer of computers and data- 
processing equipment has already found a unique ap- 
plication for U/L approved teflon-insulated wire— 
computer memory cores formerly wired with PVC-in- 
sulated wire were immersed in heated oil reservoirs 
in order to maintain a constant ambient temperature. 
The insulation was rapidly attacked by the oil, and 
the freed plasticizing materials of the PVC contami- 
nated the reservoir. The substitution of chemically- 
inert Teflon insulation now assures complete reliability 
of the system. 
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SEALECTRO- 


Sa re 4 


A 
| TEFLON* TERMINALS 


The world’s most extensive choice, quality and compe- 
tence in teflon stand-offs, feed-thrus and connectors. 
Turn to Sealectro for complete teflon terminal services 
including design, quality quantity manufacture, prepa- 
ration tools and insertion techniques... 


*Reg. Trademark of E. 1. Du Pont de ‘Nemours & Co., Inc, 


All Sealectro products have a common denomi- 
nator—quality plus customer service. Every 
Sealectro product is designed, manufactured, and 
delivered to best meet the individual customer's 
requirements. See the line of quality and satisfac- 
tion at 
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SEALECTOBOARD 


-—1—> 


A new and better method of pro- 
gramming circuitry, with or with- 
out component interposition. 
Eliminates patchcords, polarized 
plugs and adds new standards of 
versatility at low cost and high 
dependability. 
(Pat. Pend.) 
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(U.S. PAT, No. 2,937,360) 










Goa) 


A new concept in 
miniature rf con- 
nectors, now avail- 
able in a wide 
choice of types for 
threaded and snap- 
on straight. angled, 
bulkhead, or adap- 
tor connections. 
Exclusive design 
forms connection 
stronger than the 
cable itself. 

















WRITE FOR COMPLETE 
SEALECTRO CATALOG... 
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PRECISE A.C. VOLTAGE DIVISION 
ACCURATE TO 10 P.P.M. 








MODEL 104 MODEL 101 




















Precision Decade Ratio Transformers that feature high input 
impedance, low output impedance and negligible phase shift. 


Fine Instrument Switches incorporated for long term accuracy. 
Models shown packaged in Smartly Styled Hardwood Cabinets 
and priced from $210 to $305. Other models available. 


RESOLUTION: 0.001 to Infinite 

INPUT VOLTAGE: 0.35 f (500 Volts Maximum) 
ACCURACY: 0.001% 

OUTPUT IMPEDANCE: 1.5 Ohms Maximum 
FREQUENCY: 50 to 10,000 CPS 


i IM 


G. L. COLLINS CORPORATION 





le z € 
Hae 
HERAT 
2820 EAST HULLETT STREET LONG BEACH 5 CALIFORNIA 
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BEATTIE-COLEMAN 
PROGRAMER OFFERS 


9.9997 


RELIABILITY 


4 HOUR PROGRAM ON 13 CHANNELS 


Reliability of the Beattie-Coleman MLPR-13 Programer has been 
thoroughly proved in numerous successful missile applications 
and in rigorous laboratory tests. This precision instrument offers 
these important features: 


e 13 channels. 


e Not affected by magnetic 
fields. 


* Controls programs up to 4 hrs. 
42 mins. duration. 


e Accommodates 160 ft. of 


e Compact, light weight. 
e Timing accuracy: Repeatability 
+0.05%. 


¢ Temperature: 0° to 65°C. 


Other models to fit your needs. Write 
for catalogs. 


punched 35mm Cronar tape. TT i“ be 
e Available in 8 tape speeds. = og agl 
¢ Tapes quickly changed _ aaah 

for varying programs. INC, 








1012 N. Olive Street, Anaheim, Calif. ¢ Branch: 437 Fifth Ave., New York, N.Y. 
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MICROWAVE TEST Equipment is 
categorized in mfgr’s 4-page Bulletin 
400 by frequency range, waveguide 
size and price—PRD Electronics, Inc., 
202 Tillary St., Brooklyn 1, N. Y. 
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“RADIO INTERFERENCE Control of 
Semiconductor Circuitry” is title of 
new 32-page technical paper, by Fred 
J. Nichols at Fourth Armour Research 
Foundation Conference on Radio In- 
terference.—Genistron, Incorporated, 
ie Arizona Circle, Los Angeles, 
alif. 
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REAL ROOT evaluation for the ap- 
proximate solution of algebraic equa- 
tions is subject of new applications 
booklet U-1888 for UNIVAC 120 com- 
puter.—Remington Rand Div. of 
Sperry Rand Corp., 315 Park Ave., 
South, New York 10, N. Y. 
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DELAY LINES, in ultra-fast rise time, 
step variable, and tapped delay types 
are described in a series of 1-page 
data sheets—AD-YU Electronics 
a. Inc., 249 Terhune Ave., Passiac, 
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DIGITAL PRESSURE GENERATOR for 

test calibration of pressure systems 

or precise pressure regulation, is de- 

scribed in new 4-page product bulle- 

tin No. 111.—Wiancko Engineering 

rae a No. Halstead Ave., Pasadena, 
alif. 


CIRCLE 254 ON READER-SERVICE CARD 


DELAY LINES of subminiature high 
density lumped constant conformation, 
supplied in hermetically sealed metal 
tubes, epoxy-filled metal tubes, or non- 
metallic cases are described in new 
specification sheet.—Allen Avionics, 
Inc., 255 E. Second St., Mineola, N. Y. 
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MAGNETIC SHIFT Registers utilizing 
Wide-Width theory to reduce equip- 
ment requirements to one core per 
bit are technically described in new 
4-page bulletin—Magnetic Research 
Co., 255 Grove St., White Plains, N. Y. 
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DELAY LINES, Lumped Constant type; 
basic design Considerations are treated 
in new 12-page bulletin No. 192.— 
Cornell-Dubilier Electric Corporation, 
4144 Glencoe Ave., Venice, Calif. 
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“ONE-SHOT” PULSERS comprising 


single-throw snap action switch, ca- 
pacitor, magnetic core and diode in 
a pre-engineered unit for shaped test 
wave is described in new 8-page data 
sheet 150b.—Micro Switch Div., Min- 
neapolis-Honeywell Regulator Co., 
Freeport, Ill. 
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RECYCLING TIMER, Series D, meet- 
ing MIL-T-4807 and MIL-E-5272 and 
operating 1 to 7 load switches in pre- 
set sequence’s is described in 2-page 
preliminary bulletin No. 600.—Indus- 
trial Timer Corp., 1407 McCarter 
Highway, Newark 4, N. J. 
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Floating Measurements Easy 
for AC VTVM 


New Trio Model 109-2 AC VTVM, with all signal 
circuits isolated both from case and power ground po- 
tential, has the unique feature of permitting floating 
measurements that have previously been impractical 
except with battery powered instruments. Now meas- 
urements may be made between any two independent 
test points (See Figure). 








MEASUREMENTS between any two_ independent 
points (as shown in schematic) can be freely and ac- 
curately made with new AC VTVM. Model 109-2 
stacks to conserve bench space when multiple meters 
are used. 


Twelve voltage ranges, from .001 to 300 v ac full 
scale, are presented on a dual arc scale, zero left, cali- 
brated to rms. Input impedance, 10 megohms; shunted 
by 37 mmf from 1 mv to 300 mv, and by 23 mmf from 
1 v to 300 v. Frequency range covers from 5 to 
200,000 cps with 2% accuracy from 10-100,000 cps; 
3% accuracy of full scale from 5 to 10, and 100,000 
to 150,000 cps; and 5% accuracy from 150,000 to 
200,000 cps. The meter operates on 115 v ac, 50 to 420 
cps. 

Readings as low as 20 pv can be made on the 1 mv 
range, due to the linear scale of its 414” rectangular 
meter. Line voltage variations of 105 to 125 v ac do 
not affect accuracy. Front panel contains all opera- 
tional controls, including 12-position range switch, 
signal input and amplifier output binding posts, on/ 
off switch and pilot light. Although seldon required, 
calibration adjustments can be performed without re- 
moving the VTVM from its case, due to the calibration 
control located at the rear of the case together with 
the fuse and power cord. 

Carrying handle locks in position as a bench rest 
to angle the front panel upwards for easier reading. 
The model is also designed for stacking to conserve 
test bench space whenever multiple meter measure- 
ments are required. (From 2-page Engineering bulle- 
tin, Mod-109-2, Trio Laboratories, Inc., Plainview, 
N.Y.) 
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High-Speed A/D Converter 


New high speed electronic analog-to-digital con- 
yerter that pours out 2.5-million samples of informa- 
lion per second is said to be about 50 times faster 
than any similar unit now on the market. The device 
uses a new technique, developed by the Raytheon Co., 
faltham, Mass. which converts an analog or con- 
tinuous signal into digital form for processing by a 
digital computer. Core buffers store information com- 
ing in at a high peak rate and apply this information 
to magnetic tape at a much lower average rate. 





eget geen agri conversion of information with 
igh peak rates to permit its use by off-line digital 
“gyoree is function of new solid-state converter unit 
or Airborne and Missile applications. 


Digital computers are considered more accurate and 
versatile in that they can be used in many cases where 
he analog type cannot. Also, digital computers can 
andle many problems simultaneously—compared 
ith only one at a time for the analog type. The 
aytheon AD converter can operate either in a syn- 
hronous mode from its own internal clock or asyn- 
hronously, in response to external timing pulses. 
The new converter is designed to convert strain 
gage signals to digital form for telemetry from rockets 
f missiles to earth, and for real-time processing of 
analog data. At present associated computer equip- 
ent cannot match the new Raytheon A/D converter 
in speed. However, when system designers catch up 
ith its capability, new Raytheon converters can be 
esigned to handle up to 10-million samples of data 
r second. Accuracy is said to remain high, to one- 
alf percent of full scale. 

Less than a cubic foot in volume, six of its nine 
tinted circuit panels are similar in construction. All 
anels plug into the rear panel for easy removal and 
aintenance, 98% of the transistors used are of only 
wo types, simplifying parts replacement logistics. 
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TOROIDS in standard and subminia- 
ture types are described in new 8-page 
technical data brochure.—Electro- 
Magnetic Div., Johnson Electronics, 
Inc., P. O. Box 1675, Casselberry, Fla. 
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PULSE GENERATOR applications, with 
emphasis on transistorized high- speed 
circuits, are described in new 12-page 
bulletin.—Valor Instruments, Inc., 
13214 Crenshaw, Gardena, Calif. 
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WAVE FILTERS and High-Q Coils are 
listed in new 16-page a age sas cat- 
alog.—United Transformer Corp., 150 
Varick St., New York 13, N. Y. 
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COMPUTING RESOLVER Test Set and 
Resolver Function Bridge are de- 
scribed in separate 2- and 4-page tech- 
nical bulletins—Theta Instrument 
a i 520 Victor St., Saddle Brook, 
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LINEAR AND ROTARY POTS, Types 
P32-200, PM28, and PT387-1, are each 
described in 2-page data sheets now 
available-—Accuracy, Inc., 4 Gordon 
St., Waltham 54, Mass. 
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CHOPPER Characteristics and noise 
measurement methods are described 
for micro-midget Model 30 chopper, 
in 2-page technical bulletin ——Airpax 
Electronics, Inc., Cambridge, Md. 
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LINEAR POTENTIONBTERS in Pg 
156 self-aligning Ali = -Pot® 
Model 155 Liniomete tyles are -_ 
scribed with specifications in new data 
sheet.—Bourns, Inc., 6135 Magnolia 
Ave., Riverside, Calif. 
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ANGULAR ACCELEROMETERS, servo 
type, for control of missile flight dy- 
namics are described in new 6-page 
brochure.—Donner Scientific Co., Con- 
cord, Calif. 
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AUXILIARY INSTRUMENTS for use 
with linear variable differential trans- 
formers in measuring, recording and 
controlling systems are described in 
new 3-page catalog SE-60-2.—Schae- 
vitz Engineering, U. S. Route 130 & 
Schaevitz Blvd., Pennsauken, N. J. 
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CRYSTAL CASE relay, miniature 2PDT 
type meeting MIL-Specs, is described 
with all deals characteristics in new 
4-page iothave,—Ualen Switch & 
Signal Div. of Westinghouse Air 
Brake Co., Pittsburgh 18, Pa. 
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SERVO TEMPERATURE Indicators for 
aircraft are described in new 4-page 
bulletin GEZ-3011.—Instrument Dept., 
General Electric Co., West Lynn, 
Mass. 
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MAGNETIC AMPLIFIER applications 
to equipment through custom design 
is topic of new 4-page Bulletin 260. 
—Polyphase Instrument Co., Bridge- 
port, Penna. 
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Full 4% gal. capacity 


Powerful 40 watt output 
Stainless steel tank 
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ULTRASONIC CLEANER 


The lowest priced ultrasonic cleaner ever sold! 
Buy ONE or 100 and Save 
Low Prices on Larger Models! 


Simplified one knob control for easy opera- 
tion. High Frequency sound waves disinte- 
grate harmful soils and contaminants in 
seconds. Saves time and iabor, boosts pro- 
duction rate, improves product. You can re- 
place hazardous chemicals with safe solvents 
and even water. 
5-DAY TRIAL 

Choice of 7 beautiful decorator colors to har- 
monize with your office or laboratory decor: 
Ivory, Wheat yellow, Turquoise, Desert sand, 
Pale green, Soft gray and Coral pink. Please 
specify color when ordering. 

Extra Tanks: $40 ea; Junction Box: $12.95 
FREE 5 YEAR SERVICE CONTRACT 
SEE YOUR DEALER OR 
ORDER NOW! DEPT 44-MSD-9 
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NEW LITERATURE—cont. 





DC STEPPING MOTOR application of 
Slo-Syn Synchronous motors are de- 
scribed with speed torque character- 
istics and diagrams in new 4- Page 
Data Sheet No. 1.—The Superior Elec- 
tric Co., Dept. SS, 83 Laurel St., 
Bristol, Conn. 
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SAFE ARM/INITIATOR systems for 
missile destruct, and initiation of 
rocket motors, high explosive trains, 
warheads, pyrocore and other types 
of propellants and explosive charges 
is described in new 4-page brochure. 
—McCormick Selph Associates, Hol- 
lister Airport, Hollister, Calif. 
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TEST TURNTABLE for gyro and in- 
ertial device testing, Model 031 Vari- 
able Rate type, is described with char- 
acteristics in new 2-page data sheet, 
In-031—J. W. Fecker, Inc., 6592 
Hamilton, Pittsburgh 6, Pa. 
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PROXIMITY SWITCH, Tann Micro- 
sensitive Transducer, which actuates 
to give NO or NC contact when within 
.005” from ferrous mass, is described 
in new 2- “page bulletin.—Tann Con- 
trols Co., Div. of Tann Corporation, 
dhe East Outer Drive., Detroit 34, 
ch, 
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ACCELEROMETER. Type TA2, for 
static and dynamic measurements con- 
tains two electrically independent pots. 
Seismic actuating mass is silicone 
damped and temperature compensated. 
Described in 4-page technical bro- 
chure.—Lind Instruments, Inc., 357 
Nassau St., Princeton, N. J. 
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STEPPING MOTOR, new Ledex Digi- 
motor which claims high reliability 
and high-torque-to-size ratio is de- 
scribed for both unidirectional and bi- 
directional models in new. 4-page bul- 
letin G-360-1.—Ledex, Inc., 123 Web- 
ster St., Dayton 2, Ohio. 
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RELAY, Crystal Can miniaturized, 
meeting USAF Spec. MS24250-6, is 
described in new 3-page MV Series 
bulletin——Elgin National Watch Co., 
Electronics Division, 24385 North 
Naomi St., Burbank, Calif. 
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REGULATED DC POWER. Supply cir- 
cuits using S. Navy BuAer “Pre- 
ferred” circuits for lon ng | term stability 
are listed and described in new 6-page 
Catalog 60.—Power Designs, Inc., 1700 
Shames Drive, Westbury, N. Y. 
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POWER SYSTEMS for missiles and 
spacecraft, including hot.gas motor, 
hot gas servo, silver-zine battery, fly- 
wheel and hydrogen-oxygen systems, 
are described and compared in new 
1l-page bulletin A5239.—Aero Hy- 
draulics Div., Vickers Incorporated, 
Detroit 32, Mich. 
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HIGH-VOLTAGE (up to 5000 v) Power 
Supplies are described in new 8-page 
bulletin Form 3114-9.—The Victoreen 
Instrument Co., 5806 Hough Ave., 
Cleveland 3, Ohio. 
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SPACE POWER systems for satellites, 
etc., being researched by G. E., are 
described in new 8-page bulletin, 
“Progress in Power for Space.”—Gen- 
eral Electric, Missile and Space Ve- 
hicle Dept., 3198 Chestnut St., Phila- 
delphia 1, Pa. 
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ILLUMINATED PANELS, dials and 
knob assemblies of high-impact plastic 
are described in new 4-page brochure. 
—Bodnar Products Corp., 238 Hugenot 
St., New Rochelle, N. Y. 
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“POWER SUPPLIES for Voltage-Tun- 
able Magnetrons, How to Design” is 
title of new 12 page bulletin PT-39, 
which also lists available VTM specifi- 
cations.—Power Tube Dept., General 
Electric Co., Schenectady 5, 
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SELENIUM RECTIFIERS, 10 to 1000 
v de and 5 ma to 500 amp stacks are 
listed in new 8-page catalog No. 4002. 
—Semiconductor Div., Sarkes Tarzian, 
Inc., Bloomington, Ind. 
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CERAMIC CAPACITORS in general 
purpose disc and tubular types are 
listed with detailed specifications in 
new 20-page manufacturers catalog.— 
Centralab, 900 East Keefe Ave., Mil- 
waukee 1, Wisc. 
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SELENIUM RECTIFIERS, arc sup- 
pressors, and miniature circuits are 
listed in new 8-page brochure.—Edal 
Industries, Inc., 64 Franklin St., New 
Haven, Conn. 
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TANTALUM FOIL CAPACITORS for 
transistor and low voltage de applica- 
tions are described with temperature 
characteristics in new 4-page catalog. 
—lInternational Electronic Industries 
Inc., Box 9036, Nashville, Tenn. 
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ELECTROLYTIC CAPACITORS, Alumi- 

num foil ultra-miniatures, are de- 

scribed and listed with technical data 

in new 8-page catalog EEM-1500.— 

= Inc., Box 1222, Milwaukee, 
isc. 
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CERAMIC CAPACITORS in subminia- 
ture, high temperature types from 10 
to 18,000 uuf and 200 wv dc rating, 
are described in 2-page data sheet.— 
King Electronics, Inc., 915 Meridian 
Ave., South Pasadena, Calif. 
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SUBMIN ELECTROLYTIC, aluminum 
foil capacitors type ML, are described 
in new 4-page preliminary engineering 
bulletin EL-5.—Pyramid Electric ©o., 
Darlington, So. Car. 
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Silicone Sub-Miniature Cable 
has Double Capacity 
of Bare Wire 


A new super-flexible eight-conductor flat harnes 
cable for microminiature electronic assemblies utiliz 
ing #34 AWG copper wire has established a bum 
out rating of 45 watts continuous although this is ap 
proximately twice the rating of #34 bare wire in air 
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FIG. 
ten for micro-miniature applications with 15 con, 
ductors of #34 gage flexible wire is shown. 


66 
60 
54 
48 
42 
36 
30 


24 





CAPACITANCE BETWEEN TWO WIRES (yu/FT) 
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FIG. 2. CAPACITANCE vs Wire Size and Spacing|t0 4 si 
Characteristics Chart, Superflex Wiring Harnessjtesults 


Cables. 


The superior dissipative effect of the silicon rubber 
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insulation and the heat-radiating ribbon conformationjrelay | 
are credited with the increased capacity. The siliconejrelays. 
rubber is also noted for its tolerance of extreme high|the con 
and low temperatures, remaining resilent and flexiblejcontact 


as low as —300° F, while withstanding high tem 


peratures to over 500°F. 
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Capable of being manufactured in a wide range ofjtaneou: 


conductor sizes and spacings, minimum inter-conduc: 


such re 


tor capacitance can be varied to meet the requirementslife of 
of the specific application (Fig. 2). Flexibility for anjtact we 
8-conductor cable with #34 gage wires spaced| Cont 
0.028” center to center is rated at 0.35 Tabor units\DPDT 
or less. (From 5-page preliminary data sheet withfnd 10 
sample of 8-conductor harness, Cicoil Corporation,tent-ser 


13833 Saticoy St., VanNuys, Calif.) 
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bleNew Reliability Levels Claimed 


for Micro-Miniature Relay 


A breakthrough in existing shock and vibration 
arnesfp2rameters of micro-miniature relays developed by 
utilis ontrol Dynamics Corp., North Hollywood, Calif., 
burn! resulted in performance tests of vibration of 45 

G at 50 to 2,000 cps, shock testing up to 150 G with 
no failures, “bounce” or momentary contact openings. 
After these tests the relay was checked electrically 
# @ |and found to be in perfect condition, with pull-in and 


= 


‘ |drop-out adjustments still within the original speci- 
SNAP ACTION, a 


fications. In life-cycle tests, the relays have performed 
" 250,000 cycles without failure, where Mil-Specs call 
result of "'F'' func- | 
TPP tion", operates | 


for only 100,000. 
ial contacts of new | 
wiringstamp-size micro- 
5 conrelay at high | 
speed, eliminating | 
contact arcs and 
~ | hron-simultaneous 


bperation of two | 
bor more relays. 


is 
in air 





The new postage stamp size relay (see Figure) 
weighing approximately 1% oz and rated at 280-240 
milliwatts sensitivity with a coil resistance range from 
0.1 to 11,600 ohms, is said to owe its high perform- 
ance and outstanding life to a new “interlocking” de- 
sign of pre-formed, precision parts. Instead of relying 
fon watchmaker skills to adjust reliability into a relay 
of conventional design, the human factor is confined 
pacing|t© a simple interlocking and welding procedure. This 
Jarnessjresults in a relay having high reliability as an in- 
herent factor, according to T. Ross Welch, president 
of Control Dynamics. 
rubber) Another discovery said to be unique in the new 
mationjrelay line is a method of putting “snap action” into 
siliconejrelays. This action, named the “F function”, permits 
1e high|the contacts to operate at high speed, eliminating slow 
flexible|contacts, an operation which can allow damaging arcs 
h tem}to develop. The “F function” also allows the relays to 
be applied to timing circuit applications where simul- 
inge ofjtaneous switching of two or more relays is critical. In 
sonduc-such relays, pull-in value is constant over the entire 
ements|life of the relay—is not subject to increase with con- 
for anjtact wear as in a conventional relay. 
paced} Control Dynamics’ standard relays now include 
r units|]DPDT microminiature relays in dry circuit, 2 amp 
2t withfnd 10 amp ratings available in voltage-sensitive, cur- 
pration,rent-sensitive, overload (transistor protection) and 
map-action (F-function) types. 
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The largest single source of standard 
Precision Electro-Mechanical Com- 
ponents. 
SPEED REDUCERS 
(eaeneG@ aia) 
DIFFERENTIALS 

5. PREC 


Write for our 512 page 
NEW COMPLETE CATALOG. 


5 Sintsink Drive East, Port Washington 
New York Tel.: PO 7-8200 
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UPON REQUESTS 





pa [Sturtevant feo. } 
ADDISON (QUALITY ILLINOIS 


TRANSDUCERS for Ultrasonic Flaw 
Detection with Curtiss-Wright Kel- 
vin-Hughes IMMERSCOPE method 
are described in new 4-page bulletin. 
—Princeton Division, Curtiss Wright 
ee P. O. Box 110, Princeton, 
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TANTALUM FOIL capacitors for low 


voltage ac and de applications meet- 
ing MIL-C-3965B are described in new 
4-page bulletin 152G.—Ohmite Mfg. 
Co., 3601 Howard St., Skokie, III. 
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TRANSISTOR TEST and Classification 
Computer, ITVAC, is described in new 
4-page brochure.—Industro Transistor 
Corp., 35-10 36th Ave., Long Island 
City 6, N. Y. 
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THERMIONIC Integrated Micro Mod- 
yon (TIMMS) are described in new 

e brochure.—Receiving Tube 
Dent, General Electric, Owensboro, 
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MINIATURE VOLTAGE MONITOR for 
full-time voltage sensing with Go/No- 
Go output is described in new 2-page 
bulletin No. 60-119.—Trio Labora- 
a Inc., Dept. VM, Plainview, L. I., 
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AG/DG BETA tests made with new 
Model 870 Dynamic Beta Transistor 
Tester are described in new 4-page 
brochure.—The Hickok Electrical In- 
strument Co., 10528 Dupont Ave., 
Cleveland 8, Ohio. 
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THE 
LIGHT 
THAT 












’ a 


LIGHTS UP AREAS 
NO OTHER 
FLASHLIGHT CAN 


e Lights up LA 
hard-to-check areas 
e Solves tough 
inspection problems; 
e Powerful 1000 ft.g 
fixed focus beam & 
e Pin Point beam 
goes on 
automatically 
when you raise 


No. 77LP 
sealed in steel 
= far 
eakproof 
vemite batteries. 





JX No. DF-22 
I\ Patented 


write for prices and complete catalog 


UNITED STATES ELECTRIC MFG. CORP. 
22 W. 14th St., DEPT 1E9, N.Y. 11, N.Y. 
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FROM 
SERVONIC... 


A complete line of 
Transducers for 
Rugged Applications 

























1 Model H—High Pressure 


Transducers: For highly accurate 
measurement of pressure in corrosive 
fluids while exposed to extreme en- 
vironments. Sealed, oil-filled cases 
available in most models. 400 to 
8,000 psi. Vibrations to 30g. Various 
case configurations readily available. 
Write for Bulletin S1-581. 


Model H-90 


n= 


Model G-76 


Model L-44 





CS Model G@—Rectilinear 


Potentiometers: For measuring dis- 
placement of missile and aircraft. 
actuators. Can be mounted internally 
or externally. Vibration levels to 35g. 
Ranges from 1/8” to 12”. Critical 
elements of this high performance 
potentiometer are humidity sealed 
within a high-strength alloy case. 


Lum Model L—Low Pressure 


Transducers: Rugged, high response 
instrument. Pressure actuated, corro- 
sion resistant aneroid elements oper- 
ate precision potentiometer. Switching 
function can be accomplished in lieu 
of potentiometer output. Working 
fluids excluded from sealed oil-§iled 
case. Send for Bulletin $1-582. 


Specia/ designs to 
your specifications. 


SSERVONIC 
INSTRUMENTS, INC. 
640 Terminal Way, Costa Mesa, California 
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ORDER BY STOCK NO. e CHECK—M.0. @ SATISFACTION OR MONEY BACK 


6X stevie COMPARATOR 
Use to check layouts, ma- 

~ chining on tools, dies, 
gauges, threads, chamfers, 

etc. Measures angles, radii, ~ 
circles, linear in both deci- 
mal inches & millimeters. 
Stock No. 30,061-AN — $19.50 Pstpd. 


WOOD PUZZLES 
Fascinating fun. Stimulates 
ability to think and reason. 12 
different puzzles — animals, 
geometric forms to take apart 
and reassemble. 
Stock No. 70,205-AN — $3.00 Pstpd. 


CRYSTAL GROWING KIT 
Grow breath-taking display of large 
crystals with this set. 


Stock No. 70,836-AN — $9.50 Pstpd. 
1,000 LB. ROPE HOIST 


Extra heavy duty —- uses 24 ft. long 
3%” rope. Steel swivel hooks, roller 
bearings and steel rope lock — holds 
in any position. 1,000 Ibs. capacity. 


Stock No. 70,316-AN—$5.00 Pstpd. 


SCIENCE TREASURE CHESTS 
For Boys, Girls, Adults! 
Excellent Science Fair Project Material! 


STANDARD CHEST... 
Extra powerful Magnets, 
Polarizing Filters, Com- 
pass, One-way Mirror 
Film, Prism, Diffraction 
Grating, lots of other items 
for hundreds of thrilling 
experiments, plus 10-Lens 
Kit for making micr 
ete, Full inotrections included. 


Stock No. 70,342-AN — $5.00 Pstpd. 
DE LUXE CHEST .. . Everything in 
Chest above plus exciting additional items 
for more advanced experiments. 


Stock No. 70,343-AN — $10.00 Pstpd. 


EDMUND SCIENTIFIC 





























50-150-300X MICROSCOPE 


Amazing Value! 
3 Achromatic objective lenses on 
revolving turret! Imported, Fine 
rack and pinion focusing. 
Stock No. 70,008-AN 
$14.95 Pstpd. 


BARGAIN! 3” ASTRONOMICAL 
TELESCOPE « « « 60 TO 180X 


See stars, moon, plan- 
ets close-up. Famous 
Mt. Palomar reflecting 
type. Equatorial 
mount; finder tele- 
scope; hard-wood tri- 

pod. ‘‘Star Chart’, 
n Hand Book of Heav- 
ens’’ plus directions 
included free. 


85,050-AN — $29.95 Pstpd. 
ANALOG COMPUTER KIT 


Used for multiplication, division, powers, 
roots, logs, trig, physics. Easy screw- 
driver assembly. 

Stock No. 70,341-AN — $14.95 Pstpd. 


SISCES AR DIFFRACTION 


GRATING JEWELRY 


fs A dazzling rainbow of color. 
> Just as a prism breaks up 
light into full range of spec- 
4 trum colors, so does Diffrac- 
tion Grating. 








Stock No. 











Stock Nos. 

30,349-AN — Earrings x 75 Pod. 
30,350-AN — Cuff L aks -$2.75 Ppd. 
30,372-AN — Pendant -$2.75 Ppd. 
30, 390-AN — Tie Clasp : +++-$2.75 Ppd. 





FREE! Write for Giant ‘CATALOG AN' 


144 pages! Over 1,000 Bargains! 
SCIENCE * MATH © OPTICS 
For industry, hobbyists, etc./ 


CO., Barrington, N. J. 
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on "aie Superior Seronath 
of K-GRIP® CONNECTORS 


Plus all these other advantages 
1 Ease of inspection or replacement in the field. 
2 Uniformity of performance from unit to unit. _ 
3 Time required to attach connectors to the cable 


greatly reduced. 


4 No highly skilled assembly personnel required. 
5 Present inventories of connectors do not become 


obsolete. 





wy 


i NGS lCecthonetch Co. inc. 


47 MARBLEDALE ROAD— TUCKAHOE, N.Y. — swirrwater 3-s000 
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THERMOCOUPLES, Miniature Metal- 
Sheathed Trinox Assemblies and com- 
ponent parts are specified in new 8- 
page bulletin TT-317.—Trinity Equip- 
ment Corp., Cortland, N. Y. 
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DECADE Precision Resistor and Ca- 
pacitor Assemblies are described in 
new 4-page catalog sheet.—Electro 
Scientific Industries, 7524 S. W. Mac- 
adam Ave., Portland 19, Ore. 
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THERMISTORS and Thermistor Probes 
are listed with complete technical data 
in 6-page Probe catalog EM 13A and 
20-page Thermistor Manual EMC-4. 
—Fenwal Electronics, Inc., Framing- 
ham, Mass. 
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PLASTICS EXTRUSION Moldings de- 


signed and furnished to customer re- 
quirements are described in new 72- 
page brochure.—Anchor Plastics Co., 
fi 36th St., Long Island City 6, 
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GLASS FIBER for use in package cush- 
ioning, vibration isolation, machine 
mounting, acoustical isolation and 
molded insulation is described in new 
4-page bulletin TD-100.—Fibrous 
oe Products, Inc., Hicksville, L. L., 
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LAMINATED PLASTICS, including 


glass-epoxy, glass melamine and other 
thermosetting laminated types, are 
listed with complete data in new 115- 
page “Formica Designer’s Fact Book.” 
—Formica Corporation, 4614 Spring 
Grove Ave., Cincinnati, Ohio. 
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MAGNESIUM deep-drawn boxes, cov- 
ers, and military cases are described 
with complete data in new 24-page 
catalog G60.—Zero Manufacturing 
Co., 1121 Chestnut St., Burbank, Calif. 
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AERO SPACE FASTENERS are pic- 
tured in 167 types for rapid identifica- 
tion includin & National Aircraft 
Standard (NAS), Air Force—Navy 
Aeronautical (AN) and Military 
Standard (MS) fasteners and related 
parts, in new 10-page reference.— 
J. H. Hartley, Box 952, Standard 
Pressed Steel Co., Jenkintown, Pa. 
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PRECISION TEMPERATURE 
CONTROLLERS 
Control Accuracy +.001°C 





Temperature Ranges: —200°C to 
+500°C Resistance Thermometer 
—Electronic Bridge Circuit 


LITERATURE AVAILABLE 


BAYLEY INSTRUMENT CO. 
Box 538 Danville, Calif. 
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TECHNOLOGICAL 
VERSATILITY 


... the dominant qualification 
for systems engineering at 
General Electric’s Ordnance Department 


The growing systems engineering activity at the Ordnance 
Department requires technical generalists in the true sense of 
the word...men who can begin with an unstructured idea and 
by applying sound and perceptive understanding of many tech- 
nical areas, develop the concept of a feasible new system, They 








must have the ability to understand the operational capabilities 
and limitations of the entire complex of equipments and sub- 
systems from which they will evolve a particular system, State- 
of-the-art advances must be monitored continually and examined 
with a view to deciding how their inclusion within a system 
matrix will affect its final operational parameters, as well as its 
cost and time. To verify their decisions, these systems engineers 
often construct and operate various mathematical models and 
simulation vehicles. The final recommendation of what system 
to build and how best to build it is the principal product of 
systems engineers at Ordnance. However, their responsibilities end 
only with final test, evaluation and acceptance of the on-line system. 


Expanding its work in such vital systems areas as missile guid- 
ance and fire control, antennas, directors and underseas weapons, 
the Ordnance Department in Pittsfield, Massachusetts, has a 
number of openings for technically versatile engineers. 


Please forward your inquiries, 
including salary requirements to: 
Mr. R. G. O’Brien, Rm. 45-BMJ 


ORDNANCE DEPARTMENT 


OF THE DEFENSE ELECTRONICS DIVISION 


GENERAL G@ ELECTRIC 


100 PLASTICS AVENUE, PITTSFIELD, MASSACHUSETTS 
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Hoffman solar-power series. 





Solar-Shingle®t 


MORE THAN 
45,000 HOURS 
OF RELIABLE OPERATION 
IN SPACE 


— that’s the record 
of Hoffman silicon solar 
cells in four of 
our nation’s satellites 


Specify Hoffman solar-cell assemblies and 
you specify space-proven reliability. To 
achieve this kind of solar energy perform- 
ance, Hoffman conducts every operation, 
from raw silicon processing to finished 
panei assembly, under one roof. ™ For a 
dependable, custom-engineered solution to 
your problem in solar-power systems, con- 
sult your Hoffman sales engineer. Details 
available on Data Sheet 126-660S. 


tA Patented Device (U.S. Patent No. 2,938,938) 


Hoffman 


ELECTRONICS 
CORPORATION 
Se onductor Division 


1001 Arden Drive, E/ Monte, California 
TWX: El Monte 9735 
Plants: El Monte, California and Evanston, lilinols 
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CONSTANT °°**©s* 
& events 


FROM THE SAME TERMINALS! = ry 


The Power Designs Inc, Model 4005 Power 4 8 OCTOBER 26-27— 1/960 Computer Applica 
| tions Symposium, sponsored by Armour Re 














: i i icati 7 . ; 
Supply adds a new dimension to the application ieee” Biewies betel Gai 


cago, 


of d-c sources for laboratory instrumentation, Truly mr . Ill. Write Chas. A. Sengstock, Illinoi 


universal, the Model 4005 may be operated as a o 
constant voltage source, a constant current source, : Chicago 16, Ill. 


OCTOBER 27-29—Aircraft Electrical So 
ciety, 1960 Industry Display, Pan-Pacific 
Auditorium, Los Angeles, Calif. Write Mc 
Fadden—Charlesworth Co., Inc., 9171 Sunse’ 
Blvd. Los Angeles 46, Calif. 


NOVEMBER 14-16—12th Mid-Americar 


Electronics Conference, Hotel Muehlebach 


a constant voltage source with automatic current 


limiting or a constant current source with auto- 
matic voltage limiting. 
The Model 4005 employs semiconductor de- 
vices exclusively in a new proprietary circuit 
Rs bb oo 60-6690 054600966056 0566066000506.0000060066 AMBITROL 


AMBITROL* is a dual regulator system per- 








mitting continuous control of voltage or current _— i} Kansas City, Mo. Theme; "The Semiconduc-ff 








with automatic electronic cross-over to either mode ~6 s tor 60's". Write L. R. Crissmon, Chmm 
of operation. 9 § T.W.A., 10 Richards Rd., Kansas City, Mo 


The supply also features remote voltage pro- ° NOVEMBER 15-16—Symposium on Eng 
gramming, dual concentric controls for both coarse neering Application of Probability and Ran 


and fine adjustment of voltage or current and the : dom Function Theory, Purdue Univ., Lafay 

HEATRAN® circuit for electronic control of $1 435° : ette, Ind. Write Prof. J. L. Beqdanoft 

power transistor dissipation. : School of Aeronautical & Eng. Sciences 
F.O.B. FACTORY | Purdue Univ., Lafayette, Ind. 

*TM 


MODEL 4005 SPECIFICATIONS | NOVEMBER 14-17—Conference on Maa 
INPUT: 105-125 volts, 55-440 cycles single phase. netism & Magnetic Materials, sponsored by f 
TEMPERATURE: Continuous duty at full load 0-50° C. ambient | AIEE. IRE. ONR. AIP and the Metalluraice 


POLARITY: Pos:tive or negative output terminal may be grounded | , 

DIMENSIONS: 534” W x 856” H x 1134” D. Socizty of AIME, at Hotel New Yorker, Nev 

CONSTANT VOLTAGE CONSTANT CURRENT | York, N. Y. Write L. R. Bickford, Jr., IBM 

Range: 1-40 vdc, 0-0.5 amperes. =— = to $00 milliam- Research Center, Yorktown Heights, N. Y 

Regulation: .05% or 10 milli- Voltage compliance: Output . aa 
volts, max. for line or load current constant to full DECEMBER 5-7—Third EIA Conference c 
variations. rated output voltage of 40 Maintainability of Electronic Equipment 

Ripple: .001% or 500 micro- Regulation: 05% or 250 micro- Hilton Hotel, San Antonio, Texas. For in 


volts max, amperes mar. for line or formaticn write Electronic Industries Assc 
—— Less than 50 Ripple Content: .01% or 25 ciation, Engineering Dept., 2260 Salmor 


ier peres max. 
Source 2: 0.1 ohms to 20 ke, Source impedance: 100,000 Tower, || W. 42nd St., New York 36, N. Y 


oceans a ee DECEMBER 13-15—1960 Eastern Join’ 
Computer Conference, sponsored by !RE 
AIEE and ACM, at the New Yorker Hote 
New York, N. Y. Write James L. Lanigan 


Power Desyons Me 1700 SHAMES DRIVE WESTBURY, NEW YORK Sylvania Electric Products Inc., 730 Trird 


Ave., New York 17, N. Y. 


tPrices subject to change without notice. 
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